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(54) Information distribution service system based on predicted changes in location of mobile 
information terminal 



(57) In an infonnation distribution service system the infomriatlon-provlder terminals (4#l) and information 

comprising a plurality of mobile infonnation temninals to be distributed by the information-provider temriinals 

(6#i), a computer system (2) and a plurality of infomia- (4#l) as notifications, and a location management unit 

tion-provider temiinals (4#i), the computer system (2) Is (22) provided for the purpose of inferring changes in lo- 

provided with a user-infonnatlon database (26) for reg- cation of each mobile Information tenninal in a time se- 

istration infonnation categories provided for the mobile ries by using an inference formula provided in advance 

Infonnation terminals' (6#i) users each serving as a re- for predicting the particular mobile infonnation tenmi- 

clplent of an Infonnation distribution service rendered by nal's (6#l) moving direction and location on the basis of 

the Information distribution service system, an informa- information on locations of the particular mobile infor- 

tion-provlder database (26) for registering locations of mation terminal (6#i). 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The present invention relates a technique of 
rendering an Infomnation distribution service to provide 
a user of a mobile Infonnation tennlnal with Infonnatlon 
such as area information optimum for a predicted loca- 
tion of the user in advance. 

Description of the Related Art 

[0002] Up to this time, a service and/or a function 
based on infonnation on location of the conventional 
mobile Information terminal allow information on the vi- 
cinity of the present location (the current location) of the 
mobile information temiinal to be obtained by determin- 
ing or inputting the present location. That is to say, the 
information on the vicinity of the present location of the 
mobile infonnation tenninal can be obtained only on 
condition that the mobile infonnation terminal Is current- 
ly located at the present location. In addition, there are 
also cases in which the mobile infonnation terminal is 
provided with obsolete infonmation no longer required 
by the user of the mobile infonnation terminal. An ex- 
ample of such information is infonnation about an area 
already left by the mobile information tenninal. Further- 
more, there is no means for distributing information to 
mobile infonnation terminals moving to a specific direc- 
tion by adoption of a multi-casting or broadcasting tech- 
nique. 

[0003] However, the conventional infonnation distri- 
bution service has the following problems. If a user car- 
rying a mobile infonnation tenninal does not enter infor- 
mation on a destination of the movement of the user to 
the terminal, the existence of information on the desti- 
nation of the movement or infonnation on an area on the 
way in the direction of the movement is not known. In 
general, only infonnation on the vicinity of the present 
location of the mobile infonnation tenninal can be ob- 
tained and distributed information includes obsolete in- 
fonnation not required by the user. In addition, the ob- 
solete information not required by the user is displayed 
in some cases. Furthennore, infonnation on accidents 
at a destination of a mobile information tenninal moving 
to a specific direction, and disaster or urgent infonnation 
cannot be transmitted to the mobile information tenninal 
as a notification whereas congestions cannot be con- 
trolled either. 

SUMMARY OF THE INVENTION 

[0004] It is thus an object of the present invention to 
provide a user of a mobile infonnation tenninal with in- 
fonnation such as advance area Information suitable for 
a predicted moving destination (or a predicted moving 



direction) of the user and to control a mobile infonnation 
tenninal located at the same moving destination (or at 
a location on the way to the same moving direction). 
[0005] In accordance with an aspect of the present in- 

5 ventlon, there is provided an Infonnation distribution 
service system comprising a plurality of mobile informa- 
tion terminals, a computer system and a plurality of in- 
formation-provider tenninais wherein said mobile infor- 
mation temninals, said computer system and said infor- 

10 mation-provider terminals are connected to each other 
by a communication networi<, said infonmation distribu- 
tion service system characterized in that: said computer 
system predicts a mobile infonnation tenminai*s moving 
destination and moving direction by inferring said mo- 

15 bile-infonnation tenmlnal's location displacements along 
the time series on the basis of information on locations 
of said mobile infonnation tenninal including a pre-reg- 
istered information category whose information distribu- 
tion service, distribution and notification are desired, 

20 and on the basis of an inference formula provided in ad- 
vance with said mobile infonnation terminal's moving di- 
rection and location; and said computer system deter- 
mines an information-provider tenninal predicted to ex- 
ist at said predicted moving destination of said mobile 

25 Infonnation tenninal on the basis of locations of infor- 
mation-providertenninals pre-recording plans to distrib- 
ute information as a notification, and determines distrib- 
uted and reported infonnation corresponding to an in- 
formation category registered in advance by said mobile 

30 infonnation tenninal among pieces of infonnation to be 
provided by said selected information-provider terminal. 
[0006] It is desirable to provide an implementation of 
said infonnation distribution service system wherein, if 
it is impossible to determine an inference formula for 

35 predicting said mobile information tenrninars moving di- 
rection and location from location displacements of said 
mobile infonnation tenninal with each geographical po- 
sition used as an origin on the basis of map information, 
said computer system finds an inference fonnula for pre- 

40 dieting said mobile information temninal's most recent 
moving destination and most recent moving direction 
each time most recent infonnation on a location of said 
mobile Infonnation tenninal is obtained. 
[0007] It is also desirable to provide another imple- 

45 mentation of said Infonnation distribution service sys- 
tem wherein. If an inference formula, which is found as 
an equation for predicting said mobile information ter- 
minal's moving destination and moving direction each 
time most recent infonnation on a location of said mobile 

50 infonnation tenninal is obtained, changes very frequent- 
ly in a time series, said computer system predicts a po- 
larity of a movement of said mobile information tenninal 
by application of a partial derivative and on the basis of 
said mobile information terminal's location information 

55 accumulated In the past. 

[0008] The above and other objects, features and ad- 
vantages of the present invention and the manner of re- 
alizing them will become more apparent, and the inven- 
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tion itself will best be understood from a study of the 
following description and appended claims with refer- 
ence to the attached drawings showing some preferred 
embodiments of the invention. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0009] 

Fig. 1 is a diagram showing the basic configuration io 
of an infomiation distribution system provided by 
the present invention; 

Fig. 2 Is a diagram showing the configuration of a 
computer system employed in the infonmation dis- 
tribution system shown in Fig. 1 ; 
Fig. 3 shows block diagrams each showing func- 
tions of an information-provider temriinal employed 
in the infonnation distribution system shown in Fig. 
1; 

Fig. 4 shows blocic diagrams each showing func- 20 

tions of a user terminal employed in the infomnatlon 

distribution system shown in Fig. 1 ; 

Fig. 5 is a block diagram showing functions relevant 

to user management and location management; 

Fig. 6 is a block diagram showing functions relevant 25 

to infomnatlon management; 

Fig. 7 Is a block diagram showing functions relevant 

to location management; 

Fig. 8 is a block diagram showing other functions 
relevant to location management; 30 
Fig. 9 is a block diagram showing further functions 
relevant to location management; 
Fig. 10 is a block diagram showing functions rele- 
vant to information-provider management; 
Fig. 11 shows a flowchart representing processing 35 
carried out by the computer system; 
Fig. 12 shows a flowchart representing processing 
of user management; 

Fig. 13 shows a flowchart representing processing 
of infonnation management; 40 
Fig. 1 4 shows a flowchart representing processing 
of location management; 

Fig. 15 shows a flowchart representing processing 
of infomriation-provider management; 
Fig. 1 6 shows a flowchart representing processing 45 
carried out by a user temiinal; 
Fig. 17 shows a flowchart representing a process 
to register a user temninal; 
Fig. 18 shows a flowchart representing a process 
to report infomiation on a location; so 
Fig. 19 shows a flowchart representing information- 
display execution processing; 
Fig. 20 shows a flowchart representing processing 
carried out by the infonmation-provider terminal; 
Fig. 21 shows a flowchart representing a process ss 
to register information; 

Fig. 22 shows a flowchart representing a process 
to change an infonnation display; 



Fig. 23 shows a flowchart representing a process 
to delete information; 

Fig. 24 Is a diagram showing structures of data 
transmitted by the computer system to a user ter- 
minal; 

Fig. 25 is a diagram showing structures of data 
transmitted to the computer system by a user ter- 
minal; 

Fig. 26 is a diagram showing structures of data 
transmitted by the computer system to an Informa- 
tion-provider terminal; 

Fig. 27 is a diagram showing structures of data 
transmitted to the computer system by an infomria- 
tion-provider terminal; 

Fig. 28 is a diagram showing a basic sequence 
shown in a process to register user Information; 
Fig. 29 is a diagram showing a basic sequence 
shown in a process to register provided information; 
Fig. 30 Is a diagram showing a basic sequence 
shown in a process to modify a display of provided 
Information; 

Fig. 31 Is a diagram showing a basic sequence 
shown in a process to delete provided Information; 
Fig. 32 is a diagram showing a basic sequence 
shown In an infomnation-provldlng service for a user 
terminal functioning as a GPS terminal; 
Fig. 33 Is a diagram showing a basic sequence 
shown in an information-providing service for a user 
temninal functioning as a non-GPS terminal; 
Fig. 34 is a diagram showing a user-registration 
screen of a user terminal; 
Fig. 35 Is a diagram showing a user-registration 
completion screen of a user tenninal; 
Fig. 36 is a diagram showing a selection menu 
screen for an Infonnation provider; 
Fig. 37 Is a diagram showing an Infonnation-regls- 
tration screen for an information provider; 
Fig. 38 is a diagram showing an information menu 
screen of a user tenminai; 
Fig. 39 is a diagram showing an Information-regis- 
tration screen for an infonmation provider; 
Fig. 40 is a diagram showing a user-registration 
completion screen for an Infomnatlon provider; 
Fig. 41 is a diagram showing an information-dis- 
play-changing screen (category selection) for an in- 
fonnation provider; 

Fig. 42 is a diagram showing an infonnatlon-dis- 
play-changlng screen (displaying detailed infonna- 
tion) for an information provider; 
Fig. 43 is a diagram showing an Infomnation-chang- 
ing completion screen for an information provider; 
Fig. 44 Is a diagram showing an infonnatlon-dele- 
tion screen (category selection) for an information 
provider; 

Fig. 45 is a diagram showing an infomnatlon-dele- 
tion screen (displaying detailed infonnation dele- 
tion) for an information provider; 
Fig. 46 Is a diagram showing an information-dele- 
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tion screen (displaying detailed information dele- 
tion) for an infonnation provider; 
Fig. 47 is a diagram showing an infomiation-dele- 
tion completion screen for an infonnation provider; 
Fig. 48 Is a diagram showing an Inference mecha- s 
nism; 

Fig. 49 is a diagram showing an inference mecha- 
nism for a curved road; 

Fig. 50 is a diagram showing an inference mecha- 
nism for a grid-lil<e road; io 
Fig. 51 is a block diagram showing functions, which 
are carried out when the user malces a request for 
urgent transmission of infomiatton; 
Fig. 52 is diagrams each showing a sequence of 
inter-bank financial settlement operations; is 
Fig. 53 Is a diagram showing the configuration of an 
Infonnation distribution service system implement- 
ed by a first embodiment of the present invention; 
Fig. 54 is a diagram showing a screen displaying 
detailed infonnation; 20 
Fig. 55 Is a diagram showing a screen displaying 
detailed Infonmation; 

Fig. 56 is a diagram showing the configuration of an 
infonnation distribution service system implement- 
ed by a second embodiment of the present Inven- 25 
tlon; 

Fig. 57 Is a block diagram showing functions of a 
computer system employed in the information dis- 
tribution service system shown in Fig. 56; 
Fig. 58 shows a flowchart representing processing 30 
of location management; 
Fig. 59 shows a user sequence chart; 
Fig. 60 Is a diagram showing the configuration of an 
infonnation distribution service system implement- 
ed by a third embodiment of the present invention; 35 
Fig. 61 is a block diagram showing functions of a 
computer system employed in the information dis- 
tribution service system shown in Fig. 60; 
Fig. 62 shows a flowchart representing processing 
of location management; 40 
Fig. 63 is a diagram showing a screen displaying 
detailed infonmation; 

Fig. 64 Is a diagram showing the configuration of an 
infonnation distribution service system implement- 
ed by a fourth embodiment of the present Invention; 
Fig. 65 Is a block diagram showing functions of a 
computer system employed in the information dis- 
tribution service system shown in Fig. 64; 
Fig. 66 shows a flowchart representing processing 
of location management; so 
Fig. 67 is a diagram showing a screen displaying 
detailed infonnation; 

Fig. 68 is a diagram showing the configuration of an 
Information distribution service system Implement- 
ed by a fifth embodiment of the present invention; ss 
Fig. 69 is a block diagram showing functions of a 
computer system employed in the infonnation dis- 
tribution service system shown in Fig. 68; 



Fig. 70 is a block diagram showing functions of an 
information-provider management unit employed in 
the computer system shown in Fig. 69; 
Fig. 71 Is a diagram showing the configurations of 
a store-management system employed In the infor- 
mation distribution service system shown in Fig. 68; 
Fig. 72 is a diagram showing the configurations of 
another store-management system employed in the 
information distribution service system shown In 
Fig. 68; 

Fig. 73 shows a sequence of operations carried out 
by the user. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0010] Before embodiments of the present invention 
are explained, the principle of the present invention is 
described. Fig. 1 is a diagram showing the basic config- 
uration of an infonnation distribution service system. 
The information distribution service system Includes a 
computer system 2, a plurality of Information -provider 
terminals 4#i where i = 1 to n and a plurality of user ter- 
minals 6#i where i = 1 to m. The computer system 2 is 
an application service provider (ASP) connected to the 
Infomnation-provider terminals 4#i and the user termi- 
nals 6#i by a networic typically comprising gateways 
(GWs) 8a, the Internet 8b, a mobile-communication net- 
work 8c and enterprise networks (NW) 8d. The informa- 
tion-provider terminals 4#i are each a terminal owned 
by a provider supplying infomnation to users. Examples 
of the Infonnatlon-provlder terminals 4#l are an enter- 
prise terminal connected to the enterprise NW 8d, a per- 
sonal-business temninal such as SOHO and a mobile 
tennlnal. On the other hand, the user tenninals 6#i are 
each a mobile terminal owned by a recipient of the pro- 
vided information. An example of the user temiinal 6#l 
is a mobile phone. 

[001 1] The computer system 2 has the following func- 
tions: 

(i) : Register the location of an Information provider 
and information provided to users as well as their 
categories for each of the information-provider ter- 
minals 4#i. 

(ii) : Register the category of user infonmation and 
the category of desired infomnation to be provided 
to a user for each of the user tenninals 6#i. 

(ill): Inferthe next location of amoving user from the 
present and previous locations of the user temninal 
6#i by using an inference fonnula. 

(iv) : Detemnine an information provider from an in- 
ferred location of the user tennlnal 6#L 

(v) : Distribute infonnation to the user terminals 6#i. 
(vl): Analyze users' responses to distributed infor- 
mation. 

[0012] The information-provider temninal 4#l has a 
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function of requesting the computer system 2 to register 
a location thereof and Information provided thereby in 
the computer system 2. The information-provider termi- 
nal 4#i can be a fixed or mobile terminal. 
[0013] The user tenninal 6#l has the following func- 5 
tlons: 

(I): Request the computer system 2 to register the 
category of user information and the category of de- 
sired infomnatlon to be provided to the user in the 
computer system 2. 

(li): Infomi the computer system 2 of a location of 
the user terminal 6#i in case the user temninal 6#l 
is a GPS(Qlobal Positioning System)-f unction ter- 
minal. Request a mobile-communication operator 
to inform the computer system 2 of a location of the 
user terminal 6#i in case the user terminal 6#i is a 
non-GPS-function terminal, (ill): Display informa- 
tion received from the computer system 2 and trans- 
mits a response to the infomfiatlon to the computer 
system 2. 

[0014] Fig. 2 is a diagram showing the configuration 
of the computer system 2. As shown in Fig. 2, the com- 
puter system 2 Includes a CPU 10, an execution 
processing unit 1 2, a communication processing unit 14 
and a storage unit 16. The execution processing unit 12 
includes a user management unit 20, a location man- 
agement unit 22, an information management unit 24 
and an information-distribution management unit 25. 
The communication processing unit 14 communicates 
with the information-provider terminals 4#i and the user 
temriinals 6#i through gateways (GWs) 8a, the Internet 
8b, the mobile-communication network 8c and enter- 
prise networics (NW) 8d. The storage unit 1 6 Is used for 
storing a user-infonrtation database 26, a user-location 
database 28, an infonmation-provider database 30, an 
area-information database 32, an Inferred-information 
database 34 and an analysis database 36. 
[0015] Fig. 3 Is block diagrams each showing func- 
tions of the information -provider terminal 4#l. To be 
more specific, Fig. 3(a) is a block diagram showing func- 
tions of a mobile infomnation -provider terminal while Fig. 
3(b) is a block diagram showing functions of a fixed in- 
formation-provider terminal. The mobile infonnation- 
provlder terminal's configuration elements essentially 
Identical to those of the fixed infonnation-provider ter- 
minal are denoted by the same reference numerals as 
their counterparts in the fixed information-provider ter- 
minal. As shown in Fig. 3(a), the mobile information-pro- 
vider tennlnal comprises a CPU 50, an execution 
processing unit 51 , a radio-communication processing 
unit 52, a display unit 54, a storage unit 56 and an input 
unit 58. The execution processing unit 51 includes an 
infonnatlon-registration processing unit 60, an informa- 
tion-display-execution processing unit 62. On the other 
hand, the fixed information-provider terminal comprises 
a CPU 50, an execution processing unit 51, a commu- 



nication processing unit 70, a display unit 54, a storage 
unit 56 and an Input unit 58 as shown in Fig. 3(b) . 
[0016] Fig. 4 is block diagrams each showing func- 
tions of the user temninal 6#i. To be more specific. Fig. 
4(a) is a block diagram showing functions of a non-GPS 
user information temninal while Fig. 4(b) is a block dia- 
gram showing functions of a GPS user information ter- 
minal. The non-GPS user temiinal's configuration ele- 
ments essentially identical to those of the GPS user ter- 
minal are denoted by the same reference numerals as 
their counterparts in the GPS user terminal. As shown 
in Fig. 4(a), the non-GPS user infonnation terminal com- 
prises a CPU 80, an execution processing unit 82, a ra- 
dio-communication processing unit 84, a display unit 86, 
a storage unit 88 and an input unit 96. The execution 
processing unit 82 includes a terminal-registration 
processing unit 90, a location-information-reporting 
processing unit 92 and an infonnation display execution 
processing unit 94. On the other hand, the GPS user 
infonmation tennlnal comprises a GPS-apparatus unit 
1 00 in addition to the non-GPS user information temninal 
as shown in Fig. 4(b). 

[0017] Fig. 5 Is a block diagram showing functions rel- 
evant to user management and location management. 
A user management unit 20 comprises a user-interface 
processing unit 150, a user-service-reception process- 
ing unit 152, a registration -service analysis processing 
unit 154 and a registration-menu output processing unit 
156. 

Fig. 6 is a block diagram showing functions relevant to 
information management. Figs. 7 to 9 are each a block 
diagram showing functions relevantto location manage- 
ment control. Fig. 1 0 is a block diagram showing func- 
tions relevant to information distribution management. 
[0018] The location management unit 22 comprises 
the user-interface processing unit 150, a user-location 
infonnation reception processing unit 160 and the user- 
location information history management processing 
unit 1 62, which are shown in Fig. 5, an inference-formula 
generation processing unit 230 shown in Fig. 7, a user- 
present-location infomnatlon determination processing 
unit 260, an inference-fomnu la-candidate extraction de- 
termination processing unit 262, a user-displacement- 
iocation history processing unit 264, an inference-for- 
mula determination processing unit 266, an information- 
provider-location detemni nation processing unit 270, an 
infonnation -provider-candidate extraction detennfiina- 
tion processing unit 272 and an information-provider de- 
termination processing unit 274, which are shown in Fig. 
8, a user-displacement adequacy check processing unit 
300, a distribution-order detemnination processing unit 
302, an Information-distribution processing manage- 
ment unit 304 and an Infonmation-distribution execution 
processing unit 306, which are shown in Fig. 9. 
[0019] The infonnation management unit 24 includes 
an infonnation-provider interface processing unit 200, 
an information-provider registration reception process- 
ing unit 202, a registration menu output processing unit 
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204 and a registration-information analysis processing 
unit 206, which are shown in Fig. 6. The infomiatlon- 
provider management unit 25 comprises a user-inter- 
face processing unit 1 50, a distributed-infomiation user- 
response reception processing unit 350, a user analysis 5 
processing unit 352, an Information-provider analysis 
processing unit 354, a response-attribute analysis 
processing unit 356, an analysis-result edit processing 
unit 358, an analysis-result communication processing 
unit 360, the infomiation-provider interface processing 
unit 200 and an analysis-result-report-writing process- 
ing unit 362, which are shown In Fig. 10. 
[0020] The user-Information database 26 is a data- 
base for storing infonmatlon on users. The user-informa- 
tion database 26 has a user master database 170 and 
a user registration service category master database 
172, which are shown In Fig. 5. The user-location data- 
base 28 is a database for storing Information on loca- 
tions of users. The user-iocation database 28 comprises 
a user-location master database 180 and a user-loca- 
tion Information history database 182. The information- 
provider database 30 is a database for storing infonna- 
tlon on information providers. The infomiation-provider 
database 30 includes an infomiation-provider master 
database 210 and a registration-infomnatlon category 
master database 212, which are shown in Fig. 6. 
[0021] The area-infonnatlon database 32 is a data- 
base for storing information on areas such as traffic in- 
formation in areas, information on trunks and train 
schedules. The Inferred-lnfomriatlon database 34 Is a 
database for storing information required for Inferring 
the location of a user. The Inferred-information database 
34 has a map-information master database 232 and an 
inference-fonnula master database 234, which are 
shown In Fig. 7, a user present location database 280, 
a user location displacement database 284, a candidate 
inference-fomnula database 286, a determlned-infer- 
ence-fonnula database 288, an Infonnation-provider lo- 
cation database 290, a candidate Infomiation-provider 
database 292 and an Information-provider database 
294, which are shown in Fig. 8, and a target-user data- 
base 310, a distribution target infonmation-provider da- 
tabase 312 and a distribution log database 314, which 
are shown in Fig. 9. The analysis database 36 is a da- 
tabase for storing data required In analyses of respons- 
es of users to the Infomiation given by the Infonnation 
provider. The analysis database 36 comprises a user 
response result master database 378, a user analysis 
log database 380, an Information-provider analysis log 
database 382, a response-attribute analysis log data- 
base 384 and an analysis result database 386, which 
are shown in Fig. 10. 

[0022] Fig. 11 shows a flowchart representing 
processing canrled out by the computer system 2. Fig. 
12 shows a flowchart representing user management 
processing. Fig. 13 shows a flowchart representing in- 
fonmatlon management processing. Fig. 14 shows a 
flowchart representing location management process- 



ing. Fig. 15 shows a flowchart representing infomiation- 
provider management processing. 
Fig. 1 6 shows a flowchart representing processing car- 
ried out by a user terminal. Fig. 1 7 shows a flowchart 
representing processing to register a user temninal. Fig. 
18 shows a flowchart representing processing to report 
location information. Fig. 19 shows a flowchart repre- 
senting infomnation-dispiay execution processing. 
Fig. 20 shows a flowchart representing processing car- 
ried out by the information-provider tenminal. Fig. 21 
shows a flowchart representing a process to register In- 
formation. Fig. 22 shows a flowchart representing 
processing to change an Infonmation display. Fig. 23 
shows a flowchart representing processing to delete in- 
formation. 

[0023] Fig. 24 is a diagram showing structures of data 
transmitted by the computer system to a user terminal. 
Fig. 25 Is a diagram showing stoictures of data trans- 
mitted by a user tenninal to the computer system. Fig. 
26 is a diagram showing structures of data transmitted 
by the computer system to an information -provider ter- 
minal. Fig. 27 is a diagram showing structures of data 
transmitted by an Infomnation-provlder terminal to the 
computer system. 

[0024] Fig. 28 is a diagram showing a basic sequence 

shown in processing to register user Infonnation. Fig. 
^29 Is a diagram showing a basic sequence shown in 
processing to register provided information. Fig. 30 is a 
diagram showing a basic sequence shown In process- 
ing to modify a display of provided Infonnation. Fig. 31 
is a diagram showing a basic sequence shown in 
processing to delete provided infonnation. Fig. 32 is a 
diagram showing a basic sequence shown In an infor- 
mation-providing service for a user terminal functioning 
as a GPS temfilnal. Fig. 33 is a diagram showing a basic 
sequence shown in an Infomiatlon-provlding service for 
a user tenninal functioning as a non-GPS terminal. 
[0025] Fig. 34 is a diagram showing a user- registra- 
tion screen of a user tenninal. Fig. 35 is a diagram show- 
ing a user-registration completion screen of a user ter- 
minal. Fig. 36 is a diagram showing a selection menu 
screen for an infonnation provider Fig. 37 Is a diagram 
showing an infonnation -registration screen for an infor- 
mation provider. Fig. 38 Is a diagram showing an infor- 
mation menu screen of a user tenninal. Fig. 39 is a di- 
agram showing an inf onnation-registration screen for an 
infonnation provider Fig. 40 Is a diagram showing a us- 
er-registration completion screen for an information pro- 
vider. Fig. 41 Is a diagram showing an information-dis- 
play-changing screen (category selection) for an infor- 
mation provider. Fig. 42 is a diagram showing an infor- 
mation-display-changing screen (displaying detailed in- 
formation) for an information provider. Fig. 43 is a dia- 
gram showing an infomiation-changing completion 
screen for an infonnation provider. Fig. 44 is a diagram 
showing an infonnation-deletion screen (category se- 
lection) for an infonnation provider. Figs. 45 and 46 are 
each a diagram showing an infonnation-deletion screen 
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(displaying detailed information deletion) for an informa- 
tion provider. Fig. 47 is a diagram showing an informa- 
tion-deletion completion screen for an Infomnation pro- 
vider. Figs. 48 to 50 are each a diagram shovi/Ing an In- 
ference mechanism. s 

(1): Registration of User Information 

[0026] At a step S200 of the flowchart shown In Fig. 
16, the terminal-registration processing unit 90 carries 
out a process to register a user tenninal as follows. The 
user makes a request for a user-registration menu by 
entering a special number or the like via a keyboard. At 
a step S250 of the flowchart shown in Fig. 17, the ter- 
minal-registration processing unit 90 fomis a judgment 
as to whether or not a request for a user-registration 
menu has been received. If a request for a user-regis- 
tration menu has been received, the flow of the process- 
ing goes on to a step S252. If a request for a user-reg- 
istration menu has not been received, on the other hand, 
the flow of the processing goes on to a step S254. Since 
the user has made a request for a user-registration 
menu, in this case, the flow of the processing goes on 
to the step S252. At the step S252. the request for a 
user-registration menu Is transmitted to the computer 
system 2 as indicated by an arrow (2) of the basis se- 
quence shown in Fig. 28. As shown in Fig. 25(a), the 
request for a user-registration menu includes a request 
identification number and the IP address of the user ter- 
minal 6#i or the phone number of the user tenninal 6#i. 
[0027] At a step S2 of the flowchart shown in Fig. 11 , 
the user management unit 20 carries out the following 
processing. The request for a user-registration menu is 
received by the user service reception processing unit 
152 by way of the user-interface processing unit 150 
shown in Fig. 5. At a step S20 of the flowchart shown in 
Fig. 12, the user-interface processing unit 150 fonns a 
judgment as to whether or not the request for a user- 
registration menu has been received. If the request for 
a user-registration menu has been received, the flow of 
the processing goes on to a step S22. If the request for 
a user-registration menu has not been received, on the 
other hand, the flow of the processing goes on to a step 
S24. 

[0028] Since the request for a user-registration menu 
has been received, in this case, the flow of the process- 
ing goes on to the step S22. At the step S22, the regis- 
tration-menu output processing unit 156 shown in Fig. 
5 transmits a user-registration menu to the user tenninal 
6#i by way of the user-interface processing unit 150 as 
indicated by an an-ow (6) of the basic sequence shown 
in Fig. 28. As indicated by an arrow (8) of the basic se- 
quence shown in Fig. 28, the user-registration menu Is 
transmitted to the user terminal 6#l by way of a mobile- 
communication operator. As shown in Fig. 24(a), a pack- 
et of the user-registration menu includes an identifica- 
tion number, the IP address of the user tenninal 6#i or 
the phone number of the user tenminal 6#i and the user- 



registration menu itself. The IP addresser the telephone 
number is included in a packet used for making a re- 
quest for the user-registration menu. 
[0029] At a step S254 of the flowchart shown in Fig. 
17, the tenninal-registration processing unit 90 fonns a 
judgment as to whether or not a user-registration menu 
has been received. If a user-registration menu has been 
received, the flow of the processing goes on to a step 
S256. If a user-registration menu has not been received, 
on the other hand, the flow of the processing goes on to 
a step S258. At the step S256, the terminal-registration 
processing unit 90 displays the user-registration menu 
on the display unit 86. As shown In Fig. 34, the user- 
registration menu displays Infomnation on the user, cat- 
egories of Information to be provided to the user as de- 
sired by the user and a menu operation portion. The in- 
formation on the user includes a user name and a pass- 
word. The categories of infomnation to be provided to 
the user as desired by the user include information on 
traffic, infomnation on shopping. Information on events 
and information on restaurants. The menu operation 
portion Includes REGISTER. CANCEL, URGENT, LIST 
and HELP buttons. The URGENT button is operated to 
indicate that the desired information is needed now. The 
LIST button is operated to display detailed infomnation 
for checking registered information. The HELP button is 
operated to display guidance information. 
[0030] The user enters user-registration information 
including a user name, a password and an information 
category in accordance with a user-registration menu 
appearing on the display unit 86 and then presses the 
REGISTER button. At the step S258 of the flowchart 
shown in Fig. 17, a judgment Is formed to determine 
whether or not the user-registration information has 
been entered. If the user-registration information has 
been entered, the flow of the processing goes on to a 
step S259. If the user-registration information has not 
been entered, on the other hand, the flow of the process- 
ing goes on to a step S260. Since the user-registration 
infomnation has been entered, in this case, the flow of 
the processing goes on to the step S259. At the step 
S259, a user-infomnation input packet shown in Fig. 25 
(b) is transmitted to the computer system 2 as indicated 
by an arrow (10) of the basic sequence shown in Fig. 
28. The user-lnfomnatlon Input packet typically Includes 
a request Identification number, the IP address of the 
user tenninal 6#i or the phone number of the user ter- 
minal 6#i, the password, the user name and the infor- 
mation category. As indicated by an arrow (1 2) of the 
basic sequence shown In Fig. 28, the user-information 
input packet Is transmitted to the computer system 2 by 
way of the mobile-communication operator. 
[0031] At the step S24 of the flowchart shown in Fig. 
12, a judgment is formed to detenmine whether or not 
the user-registration infomnation has been received. If 
the user-registration information has been received, the 
flow of the processing goes on to a step 826. If the user- 
registration information has not been received, on the 
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other hand, the processing is ended. Since the user-reg- 
istration information has been received, in this case, the 
flow of the processing goes on to the step S26. At the 
step S26, the registration-service analysis processing 
unit 154 shown in Fig. 5 forms a judgment as to whether 5 
or not the user is a new user. If the user Is a new user, 
the flow of the processing goes on to a step S28. If the 
user Is not a new user, on the other hand, the flow of the 
processing goes on to a step S30. The judgment as to 
whether or not the user Is a new user is formed by finding 
out whether or not the same user name has been reg- 
istered In the user master database 1 70 of the user-in- 
fomiation database 26. 

[0032] At the step S28 of the flowchart shown in Fig. 
12, the user name, the password and the IP address or 
the phone number are registered in the user master da- 
tabase 1 70. The user name and the information catego- 
ry are registered in the user registration service category 
master database 1 72 for the category. At the step S30, 
the password included in the user-registration infomna- 
tion Is compared with a password already registered in 
the user-infomnatlon database 26 to detemiine whether 
or not the password Included In the user-registration in- 
fomiation is valid. If the password included in the user- 
registration Information is found valid, the flow of the 
processing goes on to a step S31 at which the modified 
user-registration infonnation Is registered in the user- 
infonnation database 26. Then, the flow of the process- 
ing goes on to a step S32. If the password included in 
the user-registration infonnation is found invalid, on the 
other hand, the flow of the processing goes on to a step 
S34. 

[0033] • At the step S32, a packet containing a user- 
infonnation-inputtlng operation completion notification 
Including an identification number, an IP address or a 
phone number and completion information as shown in 
Fig. 24(b) is transmitted to the user terminal 6#i as indi- 
cated by an arrow (14) of the basic sequence shown in 
Fig. 28. The notification of user-lnfomfiation-inputting 
operation completion Is transmitted as indicated by an 
arrow (1 6) of the basic sequence shown in Fig. 28 to the 
user terminal 6#i by way of the mobile-communication 
operator. In the case of an invalid password, however, 
the user is requested to reenter a password at the step 
S34 of the flowchart shown in Fig. 1 2. At a step S260 of 
the flowchart shown in Fig. 1 7, a judgment is fonned to 
detenrnine whether or not a notification of user-informa- 
tion-inputting operation completion has been received. 
If a notification of user-infomnation-inputting operation 
completion has been received, the flow of the process- 
ing goes on to a step S262. if a notification of user-in- 
fonnatlon-inputting operation completion has not been 
received, on the other hand, the processing is finished. 
At the step S262, a user-registration result like the one 
show in Fig. 35 is displayed on the display unit 86. 



(2): Infonnation Registration 

[0034] At a step S400 of the flowchart shown in Fig. 

20, the information-registration processing unit 60 em- 
ployed in the Infomnation-provider terminal 4#i carries 
out processing to register information as follows. The 
following description explains the processing to register 
infonnation for a case in which the inf onnation-provider 
temninai is a mobile tenninal. A selection menu shown 
in Fig. 36 Is transmitted by the computer system 2 and 
displayed on a screen by the Information-registration 
processing unit 60. The user is allowed to select one of 
operations to register, display, change and delete infor- 
mation. Assume that the user selects the operation to 
register Infonnation. At a step S420 of the flowchart 
shown in Fig. 21 , the infonnation- registration process- 
ing unit 60 fonns a judgment as to whether or not a re- 
quest for an infomnation-registration menu has been 
made. If a request for an infomnation-registration menu 
has been made, the flow of the processing goes on to 
a step S422. If a request for an Information -registration 
menu has not been made, on the other hand, the flow 
of the processing goes on to a step S424. Since a re- 
quest for an infonnation-registration menu has been 
made, In this case, the flow of the processing goes on 
to the step S422. At the step 8422, the request for an 
infonnation-registration menu shown in Fig. 27(a) is 
transmitted to the computer system 2 as indicated by an 
arrow (50) of the basic sequence shown in Fig. 29. 
[0035] At a step S4 of the flowchart shown in Fig. 11 , 
the infonnation management unit 24 carries out the fol- 
lowing processing. At a step S150 of the flowchart 
shown in Fig. 13, a judgment is formed to determine 
whether or not a request for an information-registration 
menu has been made. If a request for an infonnation- 
registration menu has been made, the flow of the 
processing goes on to a step SI 52. If a request for an 
information -registration menu has not been made, on 
the other hand, the flow of the processing goes on to a 
step 81 54. At the step 81 52, a packet of the infonnation- 
registration menu is transmitted to the infonnation-pro- 
vlder tenninal 4#i by way of the mobile-communication 
operator as indicated by an arrow (52) of the basic se- 
quence shown in Fig. 29. As shown in Fig. 26(a), the 
packet of the information-registration menu includes an 
identification number, an IP address of or a phone 
number and the information-registration menu Itself. 
[0038] At a step 8424 of the flowchart shown in Fig. 

21 , a judgment is fonned to detennlne whether or not 
an information-registration menu has been received, if 
an infonnation-registrBtlon menu has been received, the 
flow of the processing goes on to a step S426. If an in- 
formation-registration menu has not been received, on 
the other hand, the flow of the processing goes on to a 
step 8428. At the step 8426, the information-registration 
menu shown in Fig. 37 is displayed on the display unit 
54. The screen of the infonnation-registration menu is 
identical to the screen of the user-registration menu. If 
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information on shopping is entered as a category of in- 
formation provided by the information provider, for ex- 
ample, an information menu shown in Fig. 38 is dis- 
played. If category information in the infomnatlon menu 
is entered, a detailed-information input screen shown in s 
Fig. 39 is displayed. 

[0037] The information provider enters detailed infor- 
mation like one shown In Fig. 39. As the operation to 
enter the detailed Information is completed, the infomna- 
tion provider clicks a REGISTER button. At a step S428 io 
of the flowchart shown In Fig. 12, a judgment is formed 
to determine whether or not infonmatlon to be provided 
has been entered. If Information to be provided has been 
entered, the flow of the processing goes on to a step 
S430. If Infomiatlon to be provided has not been en- 
tered, on the other hand, the flow of the processing goes 
on to a step S432. At the step S430, the infomfiatlon- 
registration processing unit 60 transmits infomn to be 
provided to the computer system 2 as indicated by an 
arrow (54) of the basic sequence shown in Fig. 29. As 
shown In Fig. 27(b), the information to be provided in- 
cludes a password, category infonnation and detailed 
infomnatlon. 

[0038] The provided Infonnation is transfen^ed to the 
information-provider registration reception processing 25 
unit 202 by way of the information-provider Interface 
processing unit 200 shown in Fig. 6. At a step S154 of 
the flowchart shown in Fig. 13, the information-provider 
registration reception processing unit 202 fomis a judg- 
ment as to whether or not the provided information has 30 
been received. If the provided Information has been re- 
ceived, the flow of the processing goes on to a step 
SI 56. If the provided infonnation has not been received, 
on the other hand, the processing is ended. At the step 
SI 56, the registratlon-infonnatlon analysis processing 35 
unit 206 shown in Fig. 6 checks the provided informa- 
tion, registers the information on the information provid- 
er in the information-provider master database 210 as 
indicated by an an-ow (55) of the basic sequence shown 
In Fig. 29 and registers the provided infonnation of the 40 
information provider in the registration-information cat- 
egory master database 212 for the category of the pro- 
vided information. At a step S 158 of the flowchart shown 
in Fig. 13, a provided-infonmation-inputting completion 
notification shown in Fig. 26(b) is reported to the Infor- 
mation-provider tennlnal 4#i by way of the mobile-com- 
munication operator as Indicated by an an^ow (56) of the 
basic sequence shown in Fig. 29. 
[0039] At a step S432 of the flowchart shown In Fig. 
21 , a judgment is formed to determine whether or not so 
the provided-information-inputttng completion notifica- 
tion has been received. If the provlded-infonnatlon-ln- 
putting completion notification has been received, the 
flow of the processing goes on to a step S434. If the 
provlded-lnfonnation-inputting completion notification ss 
has not been received, on the other hand, the process- 
ing is ended. At the step S434, an infonmatlon-regtstra- 
tlon result shown in Fig. 40 Is displayed, if the Informa- 



tion provider Is a fixed temninal, operations Indicated by 
arrows (70) to (76) are earned out. It is to be noted that, 
if the information-provider tennlnal 4#l is a mobile ter- 
minal, information on the location of the information-pro- 
vider tennlnal 4#l Is transmitted to the computer system 
2 by execution of the same procedure as a procedure 
of transmitting information on the location of a user ter- 
minal 6#i. The procedure of transmitting infonnation on 
the location of a user tennlnal 6#l to the computer sys- 
tem 2 will be described later. The location management 
unit 22 updates the infonnation on the location of the 
infonnation -provider terminal 4#i with the most recent 
infonmatlon received as such. The infonnation on the lo- 
cation of the Infomnatlon-provider tennlnal 4#i Is stored 
In the Infonnatlon-provider master database 210. 

(3) : Modification of Information Display 

[0040] The Infonnation provider Is capable of chang- 
ing provided Infonnation. At a step S402 of the flowchart 
shown in Fig. 20, a process to change an information 
display is earned out. Detailed operations of the process 
to change an information display are carried out at steps 
S450 to S464 of the flowchart shown in Fig. 22. If the 
Infomnatlon provider Is a mobile temninal, the following 
processing is carried out. As indicated by an arrow (80) 
of the basic sequence shown in Fig. 30, the Inf onnation- 
provider terminal 4#i transmits an information-display- 
changing menu request shown in Fig. 27(f) to the com- 
puter system 2. As indicated by an arrow (82), the com- 
puter system 2 transmits an information-display-chang- 
ing menu shown in Fig. 26(f) to the Information -provider 
terminal 4#i. The infomnation-provlder temninal 4#i dis- 
plays an information-display-changing menu screen 
shown In Fig. 41 . The infonnation provider changes de- 
tails of the provided Information as shown in Fig. 42. As 
Indicated by an arrow (84) of the basic sequence shown 
in Fig. 30, the infonnnatlon-provider temninal 4#i trans- 
mits a provided-information-change request shown in 
Fig. 27(d) to the computer system 2. As Indicated by an 
arrow (86), the computer system 2 transmits a provided- 
information -completion notification shown in Fig. 26(d) 
to the information-provider tenninal 4#l. The informa- 
tion-provider terminal 4#i displays a provided-informa- 
tion-change completion notification screen shown in 
Fig. 43. As indicated by an arrow (87), the computer sys- 
tem 2 updates the provided Information stored in the in- 
formation-provider master database 210 with the 
changes in provided infonnation. 
[0041] if the infomnatlon provider Is a fixed terminal, 
on the other hand, operations indicated by arrows (90) 
to (95) are earned out. 

(4) : Deletion of Infonnation 

[0042] The infonmatlon provider is capable of deleting 
provided infonnation. At a step S404 of the flowchart 
shown in Fig. 20, a process to delete provided informa- 
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tion is carried out. Detailed operations of the process to 
delete provided information are carried out at steps 
S480 to S494 of the flowchart shown in Fig. 23. The 
process to delete provided information is similar to the 
process to change provided information. If the informa- s 
tion provider Is a mobile terminal, operations indicated 
by arrows (100) to (106) of the basic sequence shown 
In Fig. 31 are carried out. If the infomiation provider is 
a fixed terminal, on the other hand, operations Indicated 
by arrows (110) to (116) are carried out. In the case of 
the process to delete provided information, an informa- 
tion deletion screen shown in Fig. 44, detailed-informa- 
tion-detetlon screens shown in Figs. 45 to 46 and an in- 
formation deletion completion screen shown in Fig. 47 
are displayed. 

(5): Location Inference 

(a) : Location Inference for a GPS Temriinal 

[0043] When the user operates the user tenninal 6#i 
to specify a SERVICE button appearing on the screen 
shown in Fig. 34, as indicated by an arrow (150) of the 
basic sequence shown in Fig. 32, the user terminal 6#i 
transmits a service-start request shown in Fig. 25(f) to 
the computer system 2. The user tenninal 6#i carries 
out a process to register a location at a step 8202 of the 
flowchart shown in Fig. 1 6 as follows. At a step 8300 of 
the flowchart shown in Fig. 1 8, a judgment is fomied to 
detemnine whether or not a GPS function is embedded. 
If a GPS function is embedded, the flow of the process- 
ing goes on to a step 8302. If a GPS function is not em- 
bedded, on the other hand, the flow of the processing 
goes on to a step S306. 

[0044] At the step S302, the GPS-apparatus unit 1 00 
shown in Fig. 4 measures its own location. Then, at the 
next step S304, a location information notification mes- 
sage shown in Fig. 25(c) is transmitted to the computer 
system 2 as indicated by an arrow (152) of the basic 
sequence shown in Fig. 32, The location infomiation no- 
tification message Includes a request identification 
number, an IP address or a phone number, location in- 
formation comprising a latitude and a longitude and time 
infonnation. The location information is supplied to the 
user-location information reception processing unit 160 
by way of the user- interface processing unit 150 shown 
in Fig. 5. At a step S52 of the flowchart shown In Fig. 
14, the user-location information reception processing 
unit 160 stores the location infonnation in the user-loca- 
tion master database 1 80. The user-location information 
history management processing unit 1 62 reads out the 
location information from the user-location master data- 
base 1 80 and stores the infomiation in the user-location 
Infonnation history database 182. 

(b) : Location Inference for Non-GPS Terminal 
[0045] Much nice a GPS tenminal, a non-GPS terminal 



makes a request for a start of a service as indicated by 
an an'ow (200) of the basic sequence shown in Fig. 33. 
In the case of a non-GPS terminal, however, location 
information is reported to the computer system 2 by re- 
questing the mobile-communication operator to infonn 
the computer system 2 of the location infonnation at a 
step 8306 of the flowchart shown in Fig. 18. As shown 
in Fig. 25(e), the location infonnation includes a request 
Identification number and an IP address or a phone 
number. The terminal's latitude and longitude included 
in the location infonnation are passed on by the mobile- 
communication operator to the computer system 2. 
[0046] At a step S54 of the flowchart shown In Fig. 14, 
a moving direction and a movement time are computed 
by inference as follows. The inference-fonnuta genera- 
tion processing unit 230 shown in Fig. 7 generates an 
inference formula from map infonnation stored in the 
map-information master database 232 and stores the 
inference fonnula into the Inference-fonnula master da- 
tabase 234. 

In the generation of the inference formula, the latitudes 
and the longitudes of a start point and an end point are 
quantized. The start point Is regarded as an origin in a 
2-dimensional space. Assume for example that the 
present location is in the vicinity of a station closest to 
a busy quarters. An inference fonnula predicting the us- 
er's movement from the present location serving as the 
start point of the movement is a formula stored in the 
inference-fonnula master database 234. If there are a 
plurality of candidates for the direction of the movement, 
a plurality of inference fonnulas should also have been 
stored in the inference-formula master database 234 as 
well. In addition, an inference formula is created in ac- 
cordance with a plurality of pieces of map information 
with different reduced scales for each start point. 
[0047] The Inference formula Is typically an equation 
expressing a relation between y and x with the start point 
taken as the origin (0, 0) where x and y are the coordi- 
nates of a measured position (x, y). In this case, the x- 
distance is the co-ordinates extending from the origin 
(0, 0) to the East direction whereas the y-distance is the 
co-ordinates extending from the origin (0, 0) to the North 
direction. An x coordinate of a location (x, y) is a distance 
from the origin (0, 0) to the location (x, y) along the x- 
distance whereas a y coordinate of a location (x, y) is a 
distance from the origin (0, 0) to the location (x, y) along 
the y-distance. In addition, the map information in use 
has a variety of scales ranging from a fine scale to a 
coarse one. 

[0048] Assume for example that map information hav- 
ing a fine scale is used. In this case, an inference for- 
mula is provided for each branch point such as a point 
of intersection. If map information having a coarse scale 
is used, on the other hand, an inference fonrnula is pro- 
vided only for each big branch point such as a branch 
point on a trunk road as an inference formula expressing 
a rough direction. Map infonnation having a relatively 
coarse scaie is used for a high-speed movement of a 
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car or a train. On the other hand, map infornnation having 
a relatively fine scale is used for a low-speed movement 
such as a walk of a strolling user carrying a mobile ter- 
minal. In this way, the location of a mobile temiinal can 
be inferred with a high degree of accuracy s 
[0049] The user-present-location infornnation deter- 
mination processing unit 260 shown in Fig. 8 determines 
the next location of a user from the user-location Infor- 
mation history database 1 82 and stores infomnation on 
the location in the user present location database 280. io 
The inference-formula-candidate extraction determina- 
tion processing unit 262 extracts an inference fomnula 
or a plurality of inference formulas from the inference- 
fomiula master database 234 and user present location 
database 280, and stores the extracted Inference for- '5 
mulas in the candidate Inference-fonnula database 286. 
The extracted inference fonnulas are each a candidate 
inferred to be a candidate that will be probably used on 
the basis of infomnation stored in the user present loca- 
tion database 280. A candidate inference fomnula is typ- 20 
ically a fonmula, the origin of which coincides with the 
present location of the user, or a formula expressing 
points including one coinciding with the present location 
of the user. It is to be noted that, if a candidate inference 
fomnula is not found, an inference formula is derived 25 
from an inference algorithm to be described later 
[0050] The user-displacement-location history 
processing unit 264 shown in Fig. 8 computes a location 
displacement from the user's immediately preceding lo- 
cation to a next location on the basis of the user present 30 
location database 280 and stores the displacement in 
the user location displacement database 284. The infer- 
ence-fonnula detemiination processing unit 266 finds 
infomnation such as the polarity of a continuous location 
displacement representing changes in user location In- 35 
fomiation from the location displacements stored in the 
user location displacement database 284. The Infer- 
ence-fomnula determination processing unit 266 then 
forms a judgment on validity of the candidate inference 
fonnula, detemnlnes a valid candidate inference formula 
and stores the determined candidate inference formula 
in the determined-lnference-fomnula database 288. It is 
to be noted that, in order to determine an inference for- 
mula, at least 2 changes in location information are re- 
quired. 45 
[0051] In an inference mechanism shown in the dia- 
gram of Fig. 48, the abscissa represents the lapse of 
time (T) and the ordinate represents allowed values (B). 
Allowed values represent a range of allowed discrepan- 
cies relative to values given by an inference fonnula. so 
That is to say. a pair of allowed values defines infer- 
ence's allowable upper limit and allowable lower limit. 
The allowable upper limit is the upper limit of the range 
of allowed discrepancies and the allowable lower limit 
is the lower limit of the range of allowed discrepancies, ss 
If the displacement is between allowable upper limit and 
allowable lower limit of the inference fomiula. the move- 
ment of the user is inferred as a movement in a direction 



20 

confomning to the Inference formula. 
[0052] To put it concretely, a judgment on the validity 
of a candidate inference formula is fonned as follows. 
Assume for example that y = ax is a candidate inference 
formula, the allowable upper limit is expressed by y = 
ax + b where b > 0 and the allowable lower limit is ex- 
pressed by y = ax-b where b > 0. That is to say, + b is 
the value of the allowable upper limit and -b is the value 
of the allowable lower limit. In this case, if a difference 
between the y-distance value given by the candidate in- 
ference formula and the y-distance value of the user at 
a time T is within the range of allowable values, the 
movement of the user can be inferred as a movement 
in a direction confomning to the inference fomnula. Since 
the Inference fonnula Is a quadratic function expressing 
a relation between the location of a mobile Information 
terminal and the time, the movement speed of the user 
can also be found with ease. 

[0053] Assume for example that the user is at loca- 
tions AO, A1 and A2 at times tO, t1 and t2 respectively. 
In this case, since the displacements are between al- 
lowable upper limit and allowable lower limit of the in- 
ference when the user moves from AO -> A1 -» A2, the 
movement of the user can be inferred as a movement 
in a direction confomning to the inference fonnula. As 
another example, assume that the user is at locations 
BO, B1 , B2 and B3 at times tO, t1 , t2 and t3 respectively 
In this case, since the displacements are beyond allow- 
able range between the upper limit and the lower limit 
of the inference when the user moves along a route of 
BO ^ B1 -> B2 ^ B3, the movement of the user cannot 
be judged to be a movement in a direction confomning 
to the inference formula. It is to be noted that the user 
can be inferred to be in a stationary state between in a 
period between times t2 and t3 since there is no dis- 
placement between the locations B2 and B3. 
[0054] The above description explains an inference 
mechanism for a case in which a proper inference for- 
mula is not stored in the inference-formula master da- 
tabase 234. In order to apply inference appropriate for 
a circular road or a winding road, a larger number of in- 
ference formulas is required. In the inference mecha- 
nism shown in Fig. 48, the inference fonnula is assumed 
to be a linear equation. In general, however, an ordinary 
road Is a winding road respectively, and has a plurality 
of points of intersection in some cases. In such a case, 
it is difficult to find an Inference fonmula In advance. In 
order to solve this problem, an inference fonnula is set 
from locations of the user by using a general inference 
mechanism shown in Fig. 49. For each of locations Pi 
located at equal time intervals, location information is 
reported and recorded. 

(i): An inference formula y = a1 x + b1 is defined on 
the basis of positions PO, PI and P2 at times tO, t1 
and t2 respectively. In accordance with a concept 
taken as a basis for finding the coefficients a1 and 
b1 of the inference fomiula y = a1x + b1, the point 
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PO (0, 0) is taken as a start point and from P1 (x1, 
y1) , P2 (x2, y2) the inference formula is regarded 
as an equation representing a linear line passing 
through the point PO (0, 0) as well as the middle 
point {(x1 + x2)/2, (y1 + y2)/2)) between the points 
P1 and P2. 

(ii): Next, a next inference formula y = a2x + b2 is 
defined on the basis of positions Pi , P2 and P3 at 
times t1 , t2 and t3 respectively in the same way by 
taking the point PI as a start point this time. That is 
to say, by the same token, the coefficients a2 and 
b2 of the Inference fonnula y = a2x 4- b2 are found 
by regarding the inference formula as an equation 
representing a linear line passing through the point 
PI as well as the middle point between the points 
P2 and P3. 

(ill); Subsequently, while shifting the third point Pi, 
a subsequent Inference formula y = alx 4- bi Is de> 
fined on the basis of locations P^.^ , P( and P|.^ where 
P,^1 is the most recent location, P, is a location pre- 
ceding the most recent location P^^ and Pj.^ is a 
location preceding the point P,. 

[0055] By defining inference formulas on the basis of 
Infonmation on points being shifted, that Is, infonnation 
obtained from a mobile Information terminal as de- 
scribed above, it is possible to predict a location dis- 
placement of the mobile information terminal moving 
through any points on a road or a route. 
[0056] The Inference mechanism shown in Fig. 50 Is 
a mechanism for defining an inference fomiula by appli- 
cation of a partial derivative. As an example, the figure 
shows a case in which a road has a grid-like shape. As 
shown in Fig. 50, inference fonnulas y = a1x + b1 , y = 
a2x -I- b2, y = aSx -i- b3 and y = a4x + b4 are defined in 
the same way as the Inference mechanism shown in Fig. 
49. (i): An inference formula y = anx + bn is defined from 
P^.^, Ppand Pn+1 where P^+i is the most recent location, 
(ii): If there Is a drastic variation in "an" value where "an" 
is the Inclination of the defined Inference formula, that 
is, if the inclination of an inference formula defined at a 
point of time is negative (an < 0) while the inclination of 
an Inference fonnula defined at the following point of 
time is positive (a^^^ > 0). for example, it is possible to 
conceive a model wherein the mobile infomiatlon termi- 
nal Is moving from location to location along a grid-like 
road like one shown In Fig. 50. In such a case, by de- 
fining an inference fonnula for each location displace- 
ment and, at the same time, by defining the found infer- 
ence formula by application of a partial derivative and 
on the basis of all location infonmation stored in the past, 
it Is possible to show the polarity (or the trend) of the 
location displacements of the mobile infonnation termi- 
nal. In the case of the Inference mechanism shown in 
Fig. 50, the inference formula y - alx + bi shows the 
polarity (or the trend) of the location displacements of 
the mobile infomiation tenminal. It is thus possible to 
show the polarity (or the trend) of the location displace- 



ments by defining an inference fonnula for each location 
displacement and, at the same time, by defining the in- 
ference formula through application of a partial deriva- 
tive and on the basis of all past location displacements. 
5 By using such means, it is possible to infer that a move- 
ment is a movement along a winding road or a grid-like 
road. 

[0057] The user-displacement adequacy check 
processing unit 300 shown in Fig. 9 fonns a judgment 
10 as to whether or not the user's location displacement 
stored in the user location displacement database 284 
Is a displacement based on an inference formula stored 
in the detennined-inference-fonnula database 288. If 
the location displacement is not based on an inference 
15 formula, the inference-fonnula-candidate extraction de- 
termination processing unit 262 employed in an infer- 
ence-formula determination processing management 
unit 250 shown in Fig. 8 is requested to extract a new 
inference fomnula for the user. As requested, the infer- 
no ence-fomnula-candidate extraction detennination 
processing unit 262 extracts a new inference formula 
and stores the formula in the candidate inference-for- 
mula database 286. 

[0058] Assume for example that inference fonnulas A 
25 and B have been detennlned. Inference fonnula A takes 
a relatively coarse map with a large scale factor as a 
reference whereas inference formula B takes a relative- 
ly fine map with a small scale factor as a reference. In 
this case, if the user carrying the mobile infonnation ter- 
30 minal is moving at a high speed, it Is generally assumed 
that there is a case in which the location displacement 
of the user comes off inference formula B used for pre- 
dicting a location displacement of the user. In this case, 
an inference fonnula taking a coarse map with a large 
35 scale factor as a reference Is determined to be an infer- 
ence fomriuia for predicting a location displacement of 
the user. 

[0059] If the user carrying the mobile infonnation ter- 
minal is moving at a low speed, on the other hand, an 

40 inference fonnula taking a fine map with a small scale 
factor as a reference is detennlned to be an inference 
formula for predicting a location displacement of the us- 
er. The inference-formula determination processing unit 
266 shown in Fig. 8 selects an inference fonnula among 

45 candidates for the inference fomnula, which are read out 
from the user location displacement database 284, and 
stores the selected inference formula in the detennined- 
inf erence-formula database 288. The validity of this new 
inference formula is again checked by the user-dis- 

50 placement adequacy check processing unit 300. As de- 
scribed above, the direction of the movement of the user 
and the movement time are inferred. 

(6): Detenrnlnation of Infonmation on an Information 
55 Provider 

[0060] At a step S56 of the flowchart shown in Fig. 1 4, 
the area-information database 32 (the map-infonnation 
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master database 232) and the Infomnation-provider da- 
tabase 30 (the information-provider master database 
210 and the registration-infomiation category master 
database 21 2) are searched for tnfonnation correspond- 
ing to the moving direction and the movement time. The 
information-provider-location detenminatlon processing 
unit 270 shown in Fig. Bfinds locations of the infomiation 
provider from the map-inf omiation master database 232 
and the infomriation-provider master database 210, and 
stores infomiation on the locations of the infonmation 
provider in the infomnation-provider location database 
290. 

[0061 ] The infomnation-provider-candidate extraction 
determination processing unit 272 extracts Infomnatlon 
providers on the basis of the user's present location 
stored in the user present location database 280 and on 
the basis of an infomiation category desired by the user, 
locations of information providers and categories of in- 
formation provided by the Infomiation providers, and 
stores the extracted information providers in the candi- 
date information-provider database 292. The informa- 
tion-provider detemnination processing unit 274 shown 
in Fig. 8 determines an infomiation provider in an area 
surrounding the mobile information terniinal's location 
predicted by an inference fomiula stored In the deter- 
mined-inference-fonnula database 288 among those 
stored in the candidate infomnation-provider database 
292 and stores the detennined information provider in 
the infomnation-provider database 294. A method for de- 
tenmlning such an Information provider comprises the 
steps of: 

(i): Regarding the inference fomnula as an equation 
representing a regression straight line. 
(11): Finding distances (residuals) to the location of 
each Information provider existing in the vicinity of 
the mobile infomnation terminal's moving destina- 
tion predicted to be in an allowable range deter- 
mined for the inference formula by adoption of the 
least-square method, (iii): Determining that an In- 
formation provider is located at the mobile infomia- 
tion terniinal's moving destination predicted by the 
reference formula if the residual found by adoption 
of the least-square method for the information pro- 
vider is in a range detennined for the Inference for- 
mula. 

[0062] The distribution-order detemnination process- 
ing unit 302 shown in Fig. 9 detemiines a distribution 
priority order of selected infonmation providers and 
stores the distribution priority order In the distribution in- 
fonmatlon-provlder database 312. The distribution prior- 
ity order is determined on the basis of typically contracts 
made with the information providers. (7) : Information 
Display Execution Processing 
[0063] At a step S58 of the flowchart shown in Fig. 1 4, 
the Infomnation-dlstribution execution processing unit 
306 employed in the user management unit 20 and 



shown in Fig. 9 edits an information menu on the basis 
of an infomiation category read out from the user-infor- 
mation database 26 (the user registration service cate- 
gory master database 1 72). Then, at the next step S60, 
5 an Infomiation menu shown in Fig. 24(c) is transmitted 
as indicated by an arrow (154) of the basic sequence 
shown in Fig. 32 and an arrow (204) shown in Fig. 33. 
At a step S320 of the flowchart shown in Fig. 19, the 
infonmation display execution processing unit 92 shown 
in Fig. 4 fomis a judgment as to whether or not the In- 
formation menu has been received. If the information 
menu has been received, the flow of the processing 
goes on to a step S322. If the Infonnatlon menu has not 
been received, on the other hand, the flow of the 
processing goes on to a step S328. At the step S322, 
the information menu is displayed. The information 
menu typically includes categories registration by the 
user. Examples of the categories are information on traf- 
fic, infonnatlon on trains and buses, infomiation on 
shopping, infomiation on events and infomiation on ex- 
cursions. Then, at the next step S324, a judgment is 
formed to detennine whether or not selected information 
has been received. If the selected infomiation has been 
received, the flow of the processing goes on to a step 
S326. if the selected infomiation has not been received, 
on the other hand, the flow of the processing goes on to 
a step S328. At the step S326, the selected information 
shown in Fig. 25(d) is transmitted to the computer sys- 
tem 2 as indicated by an arrow (156) of the basic se- 
quence shown In Fig. 32 and an arrow (206) of the basic 
sequence shown in Fig, 33. 

[0064] At a step SI 00 of the flowchart shown in Fig. 
15, the user service reception processing unit 152 
shown in Fig. 5 forms a judgment as to whether or not 
the selected infomnation has been received from the us- 
er-interface processing unit 150. If the selected informa- 
tion has been received, the flow of the processing goes 
on to a step SI 02, If the selected infomiation has not 
been received, on the other hand, the processing is end- 
ed. At the step 81 02, detailed infomnation correspond- 
ing to the selected information is extracted from the dis- 
tribution target infomnation-provider database 312 on 
the basis of the user's inferred location stored In the tar- 
get-user database 310. 

[0065] To be more specific, if the selected Information 
Is Infomiation on traffic, the detailed infomiation Is infor- 
mation on traffic Jams for a direction in which the user is 
moving forward. If the selected information is informa- 
tion on trains and buses, the detailed information in- 
cludes infomiation on arrival times of a vehicle, on which 
the user is riding, and infomiation on places for changing 
trains or buses on wh ich the user Is riding. If the selected 
information Is Information on resort, the detailed infor- 
mation Includes infonmation on pari<ing lots, information 
on seaside cottage and infomnation on restaurants In a 
specific area on the way for a direction in which the user 
is moving forward. At a step 81 04 of the flowchart shown 
in Fig. 15, the detailed infomriation shown in Fig. 24(d) 
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is transmitted to the user terminal 6#i by way of the in- 
formation-distribution execution processing unit 306 
and the user-Interface processing unit 150, which are 
shown In Fig. 9, as indicated by an arrow (158) of the 
basic sequence shown in Fig. 32 and an arrow (208) of s 
the basic sequence shown in Fig. 33. Then, at the next 
step S1 06 of the flowchart shown in Fig. 1 5, the selected 
category infomnation, the distribution time and the 
number of users to which the detailed infonnation is dis- 
tributed are recorded in the distribution log database 
314. 

[0066] At a step S328 of the flowchart shown in Fig. 
1 9, a judgment is formed to determine whether or not 
the detailed infomnation has been received. If the de- 
tailed infonmation has been received, the flow of the 
processing goes on to a step S330. If the detailed infor- 
mation has not been received, on the other hand, the 
processing is ended. At the step S330, the detailed in- 
fonnation is displayed. To be more specific, if the select- 
ed infonnation is information on traffic, what is displayed 
as the detailed information is infomnation on traffic jams 
for a direction in which the user is moving forward. If the 
selected infonnation is infonnation on trains and buses, 
what are displayed as the detailed infonnation include 
infonnation on arrival times of a vehicle, on which the 
user is riding, and information on places for changing a 
train or a bus on which the user is riding. If the selected 
infonnation is infonmation on resort, what are displayed 
as the detailed information include information on parl<- 
ing lots, infonnation on seaside house and infonmation 
on restaurants in a specific area on the way for a direc- 
tion In which the user Is moving forward. As an alterna- 
tive, what are displayed as the detailed infonnation in- 
clude information on buying at a bargain at a department 
store or the lil<e existing on the way for a direction In 
which the user is moving forward, infonnation on by the 
hour bargains at such a department store and informa- 
tion on bargain coupons issued by such a department 
store. 

[0067] If the userfurtherselects a specific item among 
itenns of the detailed infonnation. the selected item is 
transmitted from the user tenninal 6#i to the computer 
system 2 and received by the computer system 2. As- 
sume for example that a coupon item is selected from 
the detailed infonnation. In this case, detailed infonna- 
tion corresponding to the coupon item Is retrieved from 
the target distribution infonnation-provider database 
312 and transmitted to the user terminal 6#i by way of 
the infomnation-distribution execution processing unit 
306 and the user-interface processing unit 150. Typical- 
ly, the transmitted detailed infonnation is information on 
coupons. 

[0068] At a step S8 of the flowchart shown in Fig. 1 1 , 
the infomnation-distribution management unit 25 carries 
out the following processing. At a step SI 06 of the flow- 
chart shown in Fig. 15, the following processing is car- 
ried out. The dlstrlbuted-lnfonnatlon user-response re- 
ception processing unit 350 saves the user's response 



to distributed infonnation such as a selected coupon 
Item in the user response result master database 378. 
The user analysis processing unit 352 shown in Fig. 10 
analyzes the user's favorites stored In the target-user 
database 310 and records a result of the analysis in the 
user analysis log database 380. The infonmation-provid- 
er analysis processing unit 354 analyzes information 
providers stored in the user response result master da- 
tabase 378 and the distribution target infonnation-pro- 
vider database 312, being related to the favorites of the 
user, and records a result of the analysis in the Informa- 
tion-provider analysis tog database 382. 
[0069] At a step SI 08 of the flowchart shown in Fig. 
15, the following processing is carried out. The re- 
sponse-attribute analysis processing unit 356 analyzes 
attributes stored in the user response result master da- 
tabase 378 and the distribution log database 314, and 
records a result of the analysis in the response-attribute 
analysis log database 384. The analyzed attributes in- 
clude the length of time to the user's response to distrib- 
uted information and next location information that gets 
a response. The analysis-result edit processing unit 358 
finds favorites for improving the effects of notification us- 
ing priority levels of an information-providing menu and 
the contents of provided Information, and stores a result 
of the analysis in the analysis result database 386. The 
priority levels of an information-providing menu and the 
contents of provided information are stored in the user 
analysis log database 380, the information -provider 
analysis log database 382 and the response-attribute 
analysis log database 384. 

[0070] The analysis-result-report-writing processing 
unit 362 creates a report 388 from data stored in the 
analysis result database 386. At a step 811 0, on the ba- 
sis of the report 388, a result of the favorite calculation 
is reflected in the user Infonnation. The analysis-result 
communication processing unit 360 transmits an anal- 
ysis result stored in the analysis result database 386 to 
the information-provider tenninal 4#i by way of the in- 
formation-provider Interface processing unit 200. 

(8): User's Request for Urgent Providing of Infonnation 

[0071] Fig. 51 is a block diagram showing functions, 
which are carried out when the user makes a request 
for urgent transmission of information. When the user 
desires infonnation now, the user needs to press the 
URGENT button appearing on the screen shown in Fig. 
34 and enter a special number in order to indicate a level 
of urgency. The infomnation-provider-candldate extrac- 
tion detemnination processing unit 272 determines can- 
didate infonnation providers on the basis of the user's 
present location stored in the user present location da- 
tabase 280, the user's desired information category 
stored in the user registration service category master 
database 172, the information providers' present loca- 
tions stored in the infonmatlon-provlder location data- 
base 290 and provided-information categories stored in 
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the registration-information category master database 
212. and stores the candidate infonnation providers In 
the candidate information-provider database 292. The 
information-provider detemi (nation processing unit 274 
determines an information provider proper for the state 
of urgency, that is, the level of the request made by the 
user, and stores the detemnlned Information provider In 
the Information-provider database 294. 
[0072] If a condition for information specified in a re- 
quest made by the user and/or a condition for permis- 
siveness of the request are lenient, the range of allow- 
ance for a distance from the present location of the user 
to the location of a proper infomnatton provider can be 
considered to be a wide range, that is. it is possible to 
increase a radius of a circle having the present location 
of the user as a center point and enclosing an area in 
which candidate Infonnation providers are located. If a 
condition for information specified In a request made by 
the user and/or a condition for permissiveness of the re- 
quest are strict, on the other hand, the radius of such a 
circle is decreased. The Information-distribution 
processing management unit 304 then reads out infor- 
mation on the detennined infonnation provider from the 
Infonnatlon-provider database 294, transmits the infor- 
mation to the user making the request for distribution of 
Infonnation and stores the record in the distribution log 
database 314. 

(9): Inter-bank Financial Settlements 

[0073] Fig. 52 is diagrams each showing a sequence 
of inter-bank financial settlement operations. To be more 
specific, Fig. 52(a) is a diagram showing a sequence of 
Inter-bank financial settlement operations for a case in 
which the infonnatlon-provider temrtinal Is a non-mobile 
terminal. In this case, the computer system requests the 
non-mobile information-provider terminal to pay an In- 
fonnatlon-provider monthly fee. The computer system 
requests a mobile user temninai to pay a user monthly 
fee through the mobile-communication operator. In the 
inter-bank financial settlement, the computer system re- 
quests an information provider and a user to pay their 
monthly fees through their financial-transaction Institu- 
tions. 

[0074] Fig. 52(b) is a diagram showing a sequence of 
Inter-bank financial settlement operations for a case in 
which the information-provider terminal is a mobile ter- 
minal. In this case, the computer system requests the 
mobile Infonnatlon-provider terminal to pay an informa- 
tion-provider monthly fee through the mobile-communi- 
cation operator. The computer system requests a mo- 
bile user temninai to pay a user monthly fee also through 
the mobile-communication operator. In the inter-bank fi- 
nancial settlement, the computer system requests an in- 
formation provider and a user to pay their monthiy fees 
through their financial-transaction institutions. 
[0075] Fig. 52(c) Is a diagram showing a sequence of 
inter-bank financial settlement operations for a case in 



which the computer system also carries out network 
banking works and each user has an account in a net- 
work bank. In this case, the computer system requests 
the non-mobile infomnation-providertemiinal to pay an 

5 information -provider monthly fee. The computer system 
requests a mobile user terminal to pay a user monthly 
fee through the mobile-communication operator. In the 
Inter-bank financial settlement, when the financial- 
transaction institution of a user requests the network 

10 bank to make a payment, the network bank makes the 
payment to the financial-transaction institution and a 
process to make a payment to the financial-transaction 
institution of the computer system is carried out. 

15 First Embodiment 

[0076] Fig. 53 is a diagram showing the configuration 
of an infonnation distribution service system Implement- 
ed by a first embodiment of the present Invention. The 

20 configuration elements of the first embodiment essen- 
tially Identical to those employed in the infonnation dis- 
tribution system shown In Fig. 1 are denoted by the 
same reference numerals as their counterparts em- 
ployed in tiie infonnation distribution system. In the case 

25 of the first embodiment, user tenninals 6#1 and 6#3 are 
each a non-GPS terminal whereas a user terminal 6#2 
is a GPS tenninal. The user of the user tennlnal 6#2 
desires infonnation on shopping such as restaurants 
and supennarkets. On the other hand, the user of the 

30 user tennlnal 6#1 desires infonnation on areas such as 
infonnation on traffic and information on accidents. The 
information on shopping is stored in the infonnation -pro- 
vider database 30 included in the computer system 2 as 
shown in Fig. 29 in the basic sequence of operations 

35 carried out between a infonnation-provider terminal 4#l 
owned by the infonnation provider and the computer 
system 2 as shown in Fig. 29. In the basic sequence 
shown In Fig. 29, a recommended information such as 
Infonnation on locations, the Information on shopping 

40 and Infonnation on coupons is transmitted to the com- 
puter system 2. 

[0077] On the other hand, the computer system 2 ac- 
quires area infonnation such as traffic information and 
accident infonnation, which vary from time to time, from 

45 a traffic center, and stores the Information on areas in 
the area-infonnation database 32. In the case of the in- 
formation on areas, the locations of the areas and the 
contents of the Infonnation reflect the location of the in- 
formation provider and Infonnation provided by the in- 

50 formation provider. Thus, the infonnation on areas is vir- 
tually the same as the infonnation provided by the infor- 
mation provider. 

(1) : GPS User Tennlnal 6#2 

55 

[0078] In the case of a GPS user tenninal, a servk:e 
is rendered in accordance with the sequence shown In 
Fig. 32. The user of the GPS user tenninal 6#2 desires 
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presentation of information on shopping. The computer 
system 2 derives an inference formula for predicting a 
moving destination from location infomriatlon of the GPS 
user tenminat 6#2 by adoption of the Inference mecha- 
nism described earlier. 

[0079] Fig. 54 is a diagram showing a screen display- 
ing detailed information. The computer system 2 finds 
out a proper Infomnation provider by adoption of the 
least-square method described above and in accord- 
ance with from the location of the GPS user temiinal 
6#2. Then, pieces of detailed information for the infor- 
mation category specified by the GPS user terminal 6#2 
are transmitted in a distribution order. The detailed In- 
formation includes the names of department stores, su- 
pennarkets and restaurants. The department stores, the 
supermarkets and the restaurants pertain to the infor- 
mation category, which is the shopping-information cat- 
egory in this case. The GPS usertenmlnal 6#2 displays 
the detailed infomnation on a screen like one shown in 
Fig. 54. In the case of a department store, a supermarket 
or the like, information on a coupon and information on 
buying at a bargain are also distributed as well. 

(2): Non-GPS User Terminal 6#1 

[0080] In the case of a non-GPS usertenninal, a serv- 
ice is rendered in accordance with the sequence shown 
in Fig. 33. The user of the non-GPS user terminal 6#1 
desires presentation of information on areas such as in- 
fomiation on traffic and infomnation on accidents. The 
computer system 2 acquires the area infonmation such 
as the traffic information and the accident Infonmation, 
which vary from time to time, from a traffic center, and 
stores the infomnation on areas in the area-information 
database 32. 

[0081] Fig. 65 Is a diagram showing a screen display- 
ing detailed infomnation. The computer system 2 derives 
an inference formula for predicting a moving destination 
from location information of the non-GPS user terminal 
6#1 , which is location information received via the mo- 
bile-communication operator. The computer system 2 
transmits Information on an area such as information on 
traffic and information on accidents in accordance with 
the infomnation category desired by the non-GPS user 
temninal 6#1 . The area is an area sun-ounding the loca- 
tion of the non-GPS user temninal 6#1. The location of 
the non-GPS user temninal 6#1 is predicted by using the 
enterprise fomnula. The non-GPS user terminal 6#1 dis- 
plays the detailed area information on a screen like the 
one shown in Fig. 55. 

[0082] In accordance with the first embodiment de- 
scribed above, it is possible to easily obtain infomnation 
on an area existing on the way in the moving direction 
without specifying a destination of the movement. In ad- 
dition, even in the case of mobile infomnation terminals 
existing in the same region, information on an area may 
or may not be distributed depending on the moving di- 
rection. Thus, the amount of distributed information can 



be reduced. 

Second Embodiment 

5 [0083] Fig. 56 is a diagram showing the configuration 
of an information distribution service system implement- 
ed by a second embodiment of the present invention. 
The configuration elements of the second embodiment 
essentially identical to those employed in the informa- 
10 tion distribution system shown in Fig. 1 are denoted by 
the same reference numerals as their counterparts em- 
ployed in the information distribution system. Fig, 57 Is 
a block diagram showing functions of a computer sys- 
tem 450 employed in the information distribution service 
15 system shown In Fig. 56. Configuration elements of the 
computer system 450 that are essentially identical to 
those employed in the computer system 2 shown in Fig. 
2 are denoted by the same reference numerals as their 
counterparts employed in the computer system 2. In ad- 
dition to the functions of the location management unit 
22 employed in the first embodiment, a location man- 
agement unit 460 has the following additional functions: 

(i) : Identify an area predicted to be a specific area, 
toward which users are moving, from predicted 
moving directions of users, and identify usertemni- 
nals 6#i moving to the specific area. 

(ii) : Infomn the mobile-communication operator of a 
map code of the specific area toward which users 
are Intensively moving, that is, infomnation on the 
specific area and the phone number or the temninal 
address or each usertenninal inferred to be moving 
toward the specific area. 

[0084] Since the amount of traffic in the specific area 
toward which users are moving is predicted to increase, 
the mobile-communication operator is notified of the fact 
that the traffic will become heavier so that the mobile- 
communication operator can take a proactive measure 
such as a regulation to suppress traffic congestion. For 
example, the mobile-communication operator can notify 
users of information on a traffic regulation so that the 
users avoid moving in the direction toward the area. 
[0085] Fig. 58 shows a flowchart representing 
processing of location management. Fig. 59 shows a us- 
er sequence chart. The usertenninal 6#i transmits a re- 
quest to start a service to the computer system 450 as 
indicated by an arrow (250) of the sequence shown in 
Fig. 59. The usertenmlnal 6#i transmits a location-reg- 
istration notification to the computer system 450 as in- 
dicated by an arrow (252). At a step S600 of the flow- 
chart shown In Fig. 58, the location management unit 
460 employed in the computer system 450 forms a judg- 
ment as to whether or not location information has been 
received. If the location infonnation has been received, 
the flow of the processing goes on to a step S602. If the 
location Information has not been received, on the other 
hand, the processing is ended. Then, at the next step 
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S604, a process to Infer the user's moving direction and 
movenient time is carried out by adopting the inference 
method described above. 

[0086] Subsequently, at the next step S606, a judg- 
ment is fonned to determine whether or not users the s 
number of which exceeds a predetermined user count 
are moving in the moving direction toward the same ar- 
ea. If users the number of which exceeds a predeter- 
mined user count are moving In the moving direction to- 
ward the same area, the flow of the processing goes on io 
to a step S608, If users the number of which exceeds a 
predetermined user count are not moving in the moving 
direction toward the same area, on the other hand, the 
flow of the processing goes on to a step S610. At the 
step S608, the map code of the area and the temriinal is 
address of each of the users are reported to the mobile- 
communication operator as indicated by an arrow 254 
of the sequence shown in Fig. 59. 
[0087] Since the amount of traffic In the area is pre- 
dicted to increase, upon reception of the map code, the 
mobile-communication operator notifies the user termi- 
nal through the tenninal address that traffic will be reg- 
ulated by taking a step such as limiting a traffic flow as 
indicated by an arrow (256) of the sequence shown in 
Fig. 59. From this notification, the user terminal knows 25 
in advance that the amount of traffic at the moving des- 
tination will increase. At the step S61 0, an area informa- 
tion database is searched for information corresponding 
to the moving direction and the movement time. Then, 
at the next step S61 2, an infomnation menu stored in the so 
user database Is edited on the basis of the category in- 
fonnatlon. Subsequently, at the next step 8614, the in- 
fomiation menu is transmitted to the terminal. 
[0088] In accordance with the second embodiment 
described above, not only are the same effects as the 35 
first embodiment exhibited, but a preventive measure 
can also be taken in case concentration of traffb in a 
certain area is predicted In advance. 

Third Embodiment 40 

[0089] Fig. 60 is a diagram showing the configuration 
of an infonnation distribution service system implement- 
ed by a third embodiment of the present invention. The 
configuration elements of the third embodiment essen- 45 
tially identical to those employed in the infonnation dis- 
tribution system shown In Fig. 1 are denoted by the 
same reference numerals as their counterparts em- 
ployed in the information distribution system. Fig. 61 is 
a block diagram showing functions of a computer sys- so 
tem 500 employed in the infomnation distribution service 
system shown In Fig. 60. Configuration elements of the 
computer system 500 that are essentially Identical to 
those employed in the computer system 2 shown in Fig. 
2 are denoted by the same reference numerals as their ss 
counterparts employed in the computer system 2. In ad- 
dition to the functions of the location-management unit 
employed in the first embodiment, a location manage- 



ment unit 510 has the following additional functions: 

(i) : Form a judgment as to whether or not a user is 
riding on a vehicle such as a train or a bus on the 
basis of data stored In a vehicle operation informa- 
tion database Included in the area-information da- 
tabase 32, a moving direction and a movement 
time, and identify what kind of vehicle is used if the 
user is riding on a vehicle. 

(ii) : Identify what vehicle the user is riding on, on the 
basis of data stored in a vehicle operation informa- 
tion database. 

(iii) : Edit an infomnation menu including an anrival 
time of the Identified vehicle and infonnation on an 
area In which a destination station of the vehicle is 
located. 

[0090] The vehicle operation information database in- 
cluded in the area-infomiatlon database 32 includes 
route infonnation showing operation routes and an op- 
eration time table of each route. The route information 
is infomnation on locations located on a contiguous line 
and Infonnation on allowable displacements. Examples 
of the contiguous line are a trunk road, a highway and 
a rail road. Provided for each vehicle running through a 
route, operation information for the route includes the 
name of each place at which the vehicle will arrive and 
the geographical location of such a place as well as an 
operation time, that is, a time of arrival at the place. 
[0091] Fig. 62 shows a flowchart representing a 
processing of location management. Fig. 63 is a dia- 
gram showing a screen displaying detailed information. 
At a step 8700 of the flowchart shown in Fig. 62, the 
location management unit 510 forms a judgment as to 
whether or not location Information has been received. 
If the location infonnation has been received, the flow 
of the processing goes on to a step 8702. If the location 
infonnation has not been received, on the other hand, 
the processing is ended. Then, at the next step S704, a 
process to infer the user's moving direction and move- 
ment time is carried out by adopting the inference mech- 
anism described above. Subsequently, at the next step 
8706, a judgment is formed to detennine whether or not 
the moving direction is to be compared with the opera- 
tion route of a vehicle. If the moving direction is to be 
compared with the operation route of a vehicle, the flow 
of the processing goes on to a step S708. If the moving 
direction is not to be compared with the operation route 
of a vehicle, on the other hand, the flow of the processing 
goes on to a step S71 4. At the step 8708, the moving 
direction is compared with the operation route of a ve- 
hicle to detennine whether or not the moving direction 
coincides with the operation route of a vehicle. If the 
moving direction coincides with the operation route of a 
vehicle, the flow of the processing goes on to a step 
S71 0. If the moving direction does not coincide with the 
operation route of a vehicle, on the other hand, the flow 
of the processing goes on to the step S714. This is be- 
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cause a vehicle cannot be identified. 
[0092] At the step S71 0, the vehicle, which the user 
is riding on, is identified, and the vehicle-operation data 
base is searched for infomriation on vehicle operations 
and information on areas. The pieces of information are s 
then combined to be used in a worl< to edit an informa- 
tion menu. Assume for example that the vehicle is a 
train. In this case, the vehicle-operation database is 
searched for infonnatlon on stations on the way to the 
destination and a time of arrival at the terminal station, 
guiding infomnatlon showing transfer stations as well as 
Infomiation on delays caused by an accident or the like. 
These pieces of infonnatlon are included In the infomna- 
tlon menu. In addition, the area-information database 32 
is also searched for infomriation on an area suaounding 
each of the stations. Such infonnatlon can also be In- 
cluded in the infomiation menu. 
[0093] The above description for a train Is applicable 
to a public bus used as a vehicle. Then, at a step S712, 
the Infomnatlon menu is transmitted to the tenninal. At 
the step S714, the area-lnfonmation database is 
searched for data for the moving direction and the move- 
ment time. Then, at the next step S716, an infonmation 
menu Is edited on the basis of category infonnation re- 
trieved from the user database. Subsequently, at a step 
S718, the infonnatlon menu is transmitted to the tenni- 
nal. As shown in Fig, 63, the screen displays, among 
others, an item for information on train changes. 
[0094] In accordance with the third embodiment de- 
scribed above, not only are the same effects as the first 
embodiment exhibited, but it is also possible to obtain 
travel-destination information according to operation In- 
fomnatlon of a vehicle the user is riding on. 

Fourth Embodiment 

[0095] Fig. 64 is a diagram showing the configuration 
of an information distribution service system implement- 
ed by a fourth embodiment of the present invention. The 
configuration elements of the fourth embodiment essen- 
tially Identical to those employed In the Information dis- 
tribution system shown in Fig, 1 are denoted by the 
same reference numerals as their counterparts em- 
ployed in the information distribution system. Fig. 65 is 
a block diagram showing functions of a computer sys- 
tem 550 employed In the Information distribution service 
system shown in Fig. 64. Configuration elements of the 
computer system 550 that are essentially identical to 
those employed in the computer system 2 shown in Fig. 
2 are denoted by the same reference numerals as their 
counterparts employed in the computer system 2. in ad- 
dition to the functions of the location-management unit 
employed In the first embodiment, a location manage- 
ment unit 560 has the following additional functions: 

(I): Find a moving speed from Infomnatlon on loca- 
tions along the time series and, from the moving 
speed, determine whether the user Is walking or rid- 



ing on a vehicle moving at a high speed such as an 
automobile. 

(li): Select candidates for a moving destination on 
the basis of the moving direction of the user and on 

the 

basis of whether or not the user is riding on a vehi- 
cle. If the user is riding on a car, for example, the 
candidates for the moving destination are limited to 
locations within a distance of not longer than 1 0 km 
from the user In the moving direction, 
(iii): Edit an information menu including information 
on the area of each candidate for the moving des- 
tination. 

[0096] Fig. 66 shows a flowchart representing a loca- 
tion-registration process. Fig. 67 is a diagram showing 
a screen displaying detailed information. At a step S800 
of the flowchart shown In Fig. 66, the location manage- 
ment unit 560 fomns a judgment as to whether or not 
Information on a location has been received. If informa- 
tion on a location has been received, the flow of the 
processing goes on to a step S802. if information on a 
location has not been received, on the other hand, the 
processing is ended. At a step S804, the user's moving 
direction and movement time are Inferred by using the 
inference method described earlier. Then, the flow of the 
processing goes on to the next step S806to form a judg- 
ment as to whether or not the moving speed of the user 
is to be compared with that of a vehicle. If the moving 
speed of the user is to be compared with that of a vehi- 
cle, the flow of the processing goes on to a step 8808. 
If the moving speed of the user is not to be compared 
with that of a vehicle, on the other hand, the flow of the 
processing goes on to a step S81 0. At the step S808, 
the moving speed of the user is examined to determine 
whether the user is walking or riding on a vehicle. 
[0097] At the step S810, the area-lnfonnation data- 
base 32 is searched for information appropriate for the 
moving direction and the movement time. If the user is 
riding on a car, for example, the candidates for the mov- 
ing destination are limited to locations within a distance 
of not longer than 10 km from the user in the moving 
direction. If a bathing beach is selected as a candidate 
for the moving destination, an expected time of arrival 
at the bathing beach, the state of road traffic congestion 
and infonnatlon on a by-pass are searched for. At a 
place where the user Is further approaching the bathing 
beach, the amount of additional infonnation is in- 
creased. Examples of the additional Infomnatlon Include 
an expected time of arrival at the bathing beach, the 
state of road traffic congestion, Information on a by-pass 
and infonnation on available parking lots. At a place 
where the user is further approaching the vicinity of the 
bathing beach, information on available parking lots, in- 
fonnation on the seaside cottage and infonnation on 
restaurants classified by business hour are searched for 
as detailed Infomnatlon. In addition, if there is a plurality 
of available paricing lots, a paridng lot convenient for 
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parking a car running in the moving direction is selected 
at a high priority level. Fig. 67 shows information on a 
bathing beach, information on a parking lot close to the 
bathing beach, infoimatlon on seaside cottage and in- 
fonmation on restaurants. In the above description, a 
bathing beach is explained as an example. Conceivable 
destinations other than a bathing beach include an 
amusement park, a skiing ground, a golf course and an 
airport. 

[0098] If the user is walking, on the other hand, the 
candidates for the moving destination are limited to lo- 
cations within a distance of not longer than 1 km from 
the user in the moving direction. If a department store 
Is selected as a candidate for the destination, an expect- 
ed time of arrival at the department store and infomia- 
tion on bargain sales are searched for as detailed infor- 
mation. At a place where the user is further approaching 
the department store, additional infomnatlon Is searched 
for as menu infomnatlon. The additional information in- 
cludes an expected time of an-ival at the department 
store and Information on seasonal bargain sales during 
a specified period of time such as a bargain-sale place, 
commodities sold at a bargain and their bargain prices. 
At a place where the user is further approaching the vi- 
cinity of the department store, Infonnatlon on seasonal 
bargain sales during a specified period of time and In- 
fonnation on coupons are acquired as detailed informa- 
tion. 

[0099] In accordance with the fourth embodiment de- 
scribed above, not only are the same effects as the first 
embodiment exhibited, but it Is also possible to render 
a service of distributing detailed infonnation In a range, 
which varies depending on whether the user is walking 
or riding on a vehicle. 

Fifth Embodiment 

[0100] Fig. 68 is a diagram showing the configuration 
of an infomiation distribution service system implement- 
ed by a fifth embodiment of the present invention. The 
fifth embodiment's configuration elements essentially 
Identical to those employed in the information distribu- 
tion system shown in Fig. 1 are denoted by the same 
reference numerals as their counterparts employed in 
the information distribution system. Fig. 69 Is a block 
diagram showing functions of a computer system 600 
employed in the information distribution service system 
shown in Fig. 68. Configuration elements of the compu- 
ter system 600 that are essentially identical to those em- 
ployed in the computer system 2 shown In Fig. 2 are 
denoted by the same reference numerals as their coun- 
terparts employed in the computer system 2. Fig. 70 Is 
a block diagram showing functions of a information -pro- 
vider management unit 650 employed in the computer 
system 600 shown in Fig. 69, which are functions carried 
out for a response given by the user. Figs. 71 and 72 
are diagrams showing the configurations of store-man- 
agement systems 610 and 620 respectively, employed 



in the infomiation distribution service system shown In 
Fig. 68. 

[0101] Fig. 73 shows a sequence of operations car- 
ried out by the user. As indicated by an arrow (300) of 
5 the sequence shown in Fig. 73, the user tennlnal 6#i 
transmits a request for a start of a service to the com- 
puter system 600. As indicated by an arrow (304), the 
computer system 600 transmits an infonmatlon menu to 
the user tennlnal 6#l. As indicated by an arrow (306), 
10 the user tenminal 6#i transmits selected information to 
the computer system 600. As indicated by an arrow 
(308), the computer system 600 transmits detailed in- 
formation to the user tenninal 6#i. As indicated by an 
arrow (310), the user terminal 6#l transmits a response 
IS to the Information notification. In this case, the distribut- 
ed-informatlon user-response reception processing unit 
350 shown in Fig. 70 receives the response from the 
user-interface processing unit 150 and stores the re- 
sponse In the user response result master database 
378. The response includes a result of the user's re- 
sponse to the distributed information. 
[0102] A user analysis processing unit 352 analyzes 
a user on the basis of infomnatlon stored in the user re- 
sponse result master database 378 and information 
stored In the target-user database 31 0, and stores a re- 
sult of the analysis in the user analysis log database 
380. A user-displacement-speed computation process- 
ing unit 700 searches the user location displacement da- 
tabase 284 for location displacements of the responding 
user, the response given by which is stored in the user 
response result master database 378, The location dis- 
placements are used as a basis for finding the moving 
speed of the user. An inferred-distance computation 
processing unit 702 computes an estimated distance to 
the location of an infomiation provider responded by the 
user, the response given by which Is stored in the user 
response result master database 378, from information 
stored in the distribution target infomnation -provider da- 
tabase 312. An estimated-arrival-time computation 
processing unit 704 finds an expected time of anivai 
from the moving speed of the user and the estimated 
distance and stores the expected time of arrival in the 
inferred-user-arrival-time database 750. 
[0103] A response-result-edit processing unit 680 
finds an accurate expected time of arrival to the infor- 
mation provider from Infomnation stored in an inferred- 
user-arrlval-time database 750 and a response-attribute 
analysis log database 384 particularly used for storing, 
among other data, a time at which the user responds. 
The response-result-edit processing unit 680 then edits 
items to be reported to other infomnation providers and 
stores the edited Item In a response-result database 
722. A response-result-notification processing unit 682 
transmits the response result stored in the response-re- 
sult database 722 to the Information provider by way of 
the infonrtation-provider Interface processing unit 200 
as indk:ated by an an^ow (312) of a sequence shown in 
Fig. 73. The store management system 610 or 620 of 
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the information provider receives the response result. 

(a) : Restaurant Serving as an Infomriation Provider of 
the Store Management System 610 

[0104] If the Information provider is a restaurant, the 
provided information includes a recommended menu, a 
seat reservation and a parking lot reservation. On the 
other hand, responses shown by the user are food or- 
ders. A response notification given by the computer sys- 
tem 600 Includes a time at which the user reacted, the 
user's registered name or ID and an expected time of 
arrival at the restaurant in addition to the user's re- 
sponse itself. An information-processing apparatus 800 
employed In the store management system 610 shown 
in Fig. 71 displays a parking lot reservation and a seat 
reservation on a parking lot display unit 804 and a seat 
display unit 806 respectively, the user's expected time 
of anival and ordered food on a kitchen display unit 808 
and Information such as the name of the user, the 
number of the people In the party, the expected time of 
arrival and a menu of foods for reservation on a staff- 
room display unit 81 0 through a display-unit-driving con- 
trol apparatus 802. 

[0105] Receiving the response notification, the store 
management system 610 gives a response, which 
shows that the response notification has been received, 
as Indicated by an arrow (314) of the sequence shown 
in Fig. 73. The computer system 600 passes on the re- 
ception response received from the store management 
system 610 (the Infomnation provider) to the user termi- 
nal 6#l as a response notification as Indicated by arrows 
(316). As such, the information provider allows restau- 
rant kitchen staffs to know the user's reserved food 
menu and expected time of arrival. In this case, by the 
information provider, collaboration between a job man- 
agement system and the present Invention Is realized. 
Thus, the aim of the preparation work becomes obvious, 
and since the user's expected time of arrival is known, 
service staffs can render a service to serve customers 
smoothly. That is to say, the work efficiency of the res- 
taurant business can be improved and the profit can 
hence be increased. In addition, the user no longer wor- 
ries about the availability of a parking lot and the avail- 
ability of a seat and can expect that the time to wait for 
the foods to become ready is reduced substantially. 

(b) : A Retailer/Distributor Serving as the Infonmatlon 
Provider of the Store Management System 620 

[0106] if the information provider is a vendor, the pro- 
vided infonmatlon is a message saying: "A discount rate 
varying depending on a time between the user's expect- 
ed time of arrival at the store and a commodity-purchas- 
ing time is applied." For example, "a discount rate of 
50%, 40% or 30% is applied if a time between the user's 
expected time of amval at the store and a commodity- 
purchasing time is no more than 1 0 minutes, 20 minutes 



or30 minutes respectively," or a message saying: "If this 
is clicked, an expected time of arrival at the store and 
an electronic coupon to be submitted to the cashier are 
displayed. So, submit the coupon to the cashier when 
you make a purchase payment." As the user's response 
to such provided infomnation, the user clicks a predeter- 
mined portion of the screen. A response notification is- 
sued by the computer system 600 Includes a time at 
which the user reacted and an expected time of an^ival 
at the store in addition to the user's response itself. A 
sales management processing system 820 employed in 
the store management system 620 shown in Fig. 72 In- 
forms an Inventory management system 822 and a POS 
management system 824 of a commodity to which a dis- 
count rate Is applicable as indicated in the response no- 
tification. 

[0107] Receiving the response notification, the store 
management system 620 gives a response, which 
shows that the response notification has been received, 
as indicated by an arrow (314) of the sequence shown 
in Fig. 73. The computer system 600 passes on the re- 
ception response received from the store management 
system 620 (the Infomiation provider) to the user ternii- 
nai 6#i as a response notification as indicated by an^ows 
(316). For example, assume that the expected time of 
arrival at the store is 00:00 to 00:00. In this case, if 
the time of a payment for a purchased commodity B to 
the cashier Is within 10 minutes, 20 minutes or 30 min- 
utes from the expected time of arrival at the store, a dis- 
count rate of 50%, 40% or 30% respectively is applied. 
When making the payment, submit what is displayed 
this time to the cashier. 

[0108] In addition, a technique of selling commodities 
in accordance with a weather forecast and/or a road 
condition can increase the efficiency. For example, tire 
chains are required due to a fall of snow In a certain area 
and areas In the north of the certain area. In this case, 
a store selling tire chains distributes Information urging 
the user moving to those areas to make a reservation 
for purchasing tire chains. For a user making such a res- 
ervation, tire chains are then reserved separately from 
those displayed at the shop. 

[0109] As described above, the present Invention 
specifies an enterprise, which provides information de- 
sired by a user to the user, by predicting a moving di- 
rection of the user through adoption of an inference 
mechanism and identifying Information providers exist- 
ing in an area in the predicted moving direction. Exam- 
ples of the enterprise providing infomiatton are a food 
and drink enterprise, a parking-lot enterprise, a retailing 
enterprise and a distribution enterprise. By collaboration 
between the present invention and a job management 
system, the information provider Is capable of discover- 
ing a new selling technique that cannot be adopted with 
the conventional system and, at the same time, the man- 
agement efficiency can be improved and the profit can 
hence be increased. That is to say, the effect of the 
present invention on industries is profound. 
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[0110] In accordance with the present invention de- 
scribed above, it is possible to easily obtain Information 
on an area existing on the way in the nnoving direction 
without specifying a destination of the movement. In ad- 
dition, even in the case of mobile Infonnation temninals s 
existing in the same region, infonnation on an area may 
or may not be distributed depending on the moving di- 
rection. Thus, the amount of distributed infonnation can 
be reduced. Furthermore, distribution of information and 
mobile infonnation terminals can be controlled in con- io 
junction with a mobile-communication operator. 
[0111] The present invention is not limited to the de- 
tails of the above described preferred embodiments. 
The scope of the invention is defined by the appended 
claims and all changes and modifications as fall within 
the equivalence of the scope of the claims are therefore 
to be embraced by the invention. 



Claims 20 

1 . An information distribution service system compris- 
ing a plurality of mobile information terminals, a 
computer system and a plurality of infomnation-pro- 
vlder terminals wherein said mobile infonnation ter- 25 
minals, said computer system and said infonnation- 
provider terminals are connected to each other by 

a communication network, 

wherein said computer system predicts a mo- 
bile infonnation temninal's moving destination and so 
moving direction by inferring said mobile-informa- 
tion temriinars location displacements along the 
time series on the basis of information on locations 
of said mobile infonnation temninal including a pre- 
registered Information category whose infonnation 3S 
distribution service, distribution and notification are 
desired, and on the basis of an inference fonnula 
provided in advance with said mobile information 
terminal's moving direction and location; and 

said computer system detemiines an infonna- 40 
tion-provider temninal predicted to exist at said pre- 
dicted moving destination of said mobile informa- 
tion tenninal on the basis of locations of infonnatlon- 
provider temninals pre-recording plans to distribute 
Information as a notification, and determines distrib- <s 
uted and reported information corresponding to an 
infonnation category registered in advance by said 
mobile information terminal among pieces of infor- 
mation to be provided by said selected infonnation- 
provider tenninal. so 

2. An Information distribution service system accord- 
ing to claim 1 , wherein said computer system is pro- 
vided with an inference fonnula for predicting a 
moving direction for each geographical position 55 
with said geographical position taken as an origin 

on the basis of map infonnation; and 

said computer system, if existence at an origin 



to which an inference formula is applied Is con- 
finned on the basis of information on locations of 
said mobile infonnation terminal, infers prediction 
of said mobile infonnation temninal's moving desti- 
nation and moving direction on the basis of said in- 
ference fonnula. 

3. An information distribution service system accord- 
ing to claim 1 , wherein each of a plurality of said 
inference formulas is defined on the basis of map 
Infonnation having a plurality of scale factors. 

4. An Infonnation distribution service system accord- 
ing to claim 1 , wherein said computer system exe- 
cutes the steps of: 

regarding said defined inference formula as an 
equation representing a regression straight 
line; 

finding a distance between a location repre- 
sented by said reference formula and the loca- 
tion of said infomnation-provlder terminal by 
adoption of a least-square method; and 
detennining that an information -provider tenni- 
nal exists in the vicinity of said predicted mov- 
ing destination of said mobile information ter- 
minal if said distance is within an allowable 
range detemnined for said defined inference 
fonnula. 

5. An information distribution service system accord- 
ing to claim 1 , wherein said computer system forms 
a judgment as to whether or not an inference for- 
mula defined on the basis of infonnation on loca- 
tions of said mobile Infonnation tenninal is proper 
and, If said defined inference formula is found im- 
proper, a new inference formula is defined. 

6. An information distribution service system accord- 
ing to claim 1 , wherein if it is Impossible to detemnine 
an inference fonnula for predicting said mobile in- 
formation tenninal's moving direction and location 
from location displacements of said mobile infonna- 
tion terminal with each geographical position used 
as an origin on the basis of map information, said 
computer system finds an Inference formula for pre- 
dicting said mobile information tenninal's most re- 
cent moving destination and most recent moving di- 
rection each time most recent infonnation on a lo- 
cation of said mobile infonnation tenninal is ob- 
tained. 

7. An information distribution service system accord- 
ing to claim 1 , wherein if an inference fonnula, which 
is found as an equation for predicting said mobile 
infonnation tenninal's moving destination and mov- 
ing direction each time most recent information on 
a location of said mobile infonnation tenninal is ob- 
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42 



tained, changes very frequently in a tinne series, 
said computer system predicts a polarity of a move- 
ment of said mobile information temninal by appli- 
cation of a partial derivative and on the basis of said 
mobile information terminal's location information s 
accumulated in the past. 

8. An infonnatlon distribution service system accord- 
ing to claim 1 , wherein if said mobile information ter- 
minal makes an urgent request for infomiation on a io 
place in an area at which said mobile information 
terminal is currently located, said computer system 
transmits said infomiation based on most recent in- 
fomiation on a location of said mobile infomnation 
terminal. is 



ing to claim 1 , wherein said computer system in- 
fomns said infonnation-provider tenninal of a result 
of an analysis of said response by said mobile in- 
formation terminal. 

12. An information distribution service system accord- 
ing to claim 1 , wherein said computer system car- 
ries out a statistical analysis to Improve a priority 
order of distributed notifications, contents of infor- 
mation and inference precision on the basis of a re- 
sponse by said mobile infomnation terminal, at- 
tributes and category information, which have been 
registered by the user, and contents of a notification 
distributed by said infomiatlon-provider tenninal. 



9. An information distribution service system accord- 
ing to claim 1 , wherein said computer system exe- 
cutes the steps of: 

20 

informing a mobile-communication operator of 
information on a mobile infonmation terminal 
moving to a location at a place in an area at 
and/or in said mobile information tenninal's 
moving destination and/or moving direction 25 
predicted on the basis of an inference fomiula 
defined from information on locations of said 
mobile infomnation terminal; 
finding a moving speed of said mobile informa- 
tion tenninal from location infomiation accumu- so 
lated in the past; 

informing an information-provider terminal in- 
fen^ed to be a tenninal located at said mobile 
information tenninal's moving destination of an 
expected time of arrival of said mobile infonna- 35 
tion terminal at said moving destination where 
said expected time of arrival is a time predicted 
by using an inference formula based on a 
present location of said mobile infomnation ter- 
minal; 40 
detemnlning moving means, on which a user of 
said mobile information terminal Is riding, from 
a combination of said mobile infomiation termi- 
nal's moving speed and displacements in loca- 
tion information; and 45 
informing said mobile-infonnation terminal of 
operational information obtained from an enter- 
prise managing operations of said moving 
means. 

50 

10. An infomfiation distribution service system accord- 
ing to claim 1 , wherein said computer system re- 
ceives a response to information transmitted to said 
mobile infomnation tenninal as a notification from 
said mobile information terminal and records, sep- S5 
arates as well as analyzes said response. 

1 1 . An information distribution service system accord- 
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FIG.55 
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^Detailed information on trains and buses^ 
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Will arrive at Kawasaki terminal at 12: 00, 

information on change to another train at 
Kawasaki station 

inf romation on change to another train at 
Musashi Kosugi station. 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR STOES 



id FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




